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ABSTRACT 

A  dichotomy  regarding  the  nature  of  behavioral  rigid¬ 
ity  exists  in  current  psychological  theory.  The  assumption 
that  rigidity  is  a  generalized  personality  factor  contrasts 
the  assumption  that  rigidity  is  task  specific.  Large  bod¬ 
ies  of  empirical  data  have  been  accumulated  in  supposition 
of  each  theoretical  perspective. 

The  present  investigation  was  designed  to  examine  one 
aspect  of  rigidity  and  its  effect  on  problem-solving  behav¬ 
ior.  It  was  hypothesized  that  no  connection  exists  between 
rigidity  displayed  in  a  social  situation  and  performance  of 
a  conceptual  task. 

Initially,  measures  of  social  rigidity  were  obtained 
by  administering  the  Gough-Sanf ord  Rigidity  Scale  to  stu¬ 
dents  enrolled  in  Introductory  Educational  Psychology. 

From  this  population,  90  experimental  subjects  displaying 
high,  moderate,  or  low  social  rigidity  as  defined  by  test 
scores  were  selected.  Subsequently,  subjects  were  adminis¬ 
tered  the  Vygotsky  Test  of  Concept  Formation  and  objec¬ 
tive  measures  of  conceptual  rigidity  were  obtained  from  their 
patterns  of  performance  on  this  task. 

An  analysis  of  variance  design  was  utilized  to  ana¬ 
lyze  the  data.  No  significant  difference  in  conceptual  rig¬ 
idity  was  found  among  the  three  experimental  groups  at  the 
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.05  level  of  significance.  Statistical  analysis  of  the  re¬ 
sults  supported  the  hypothesis  of  the  study;  in  terms  of  the 
measures  employed,  subjects  did  not  display  social  and  non¬ 
social  rigidity  in  any  significant  relationship. 
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CHAPTER  I 


INTRODUCTION  TO  THE  STUDY 

The  purpose  of  the  research  was  to  investigate  rigidity., 
specifically  examining  whether  individuals  who  were  rigid  on 
a  measure  of  social  attitudes  tended  to  exhibit  the  same  behav¬ 
ior  pattern  on  a  non-social  task  requiring  them  to  formulate 
a  new  concept.  The  investigation  considered  two  areas  of  psy¬ 
chological  theory  and  research,  concept  formation  and  rigid¬ 
ity  studies . 


I.  BACKGROUND  TO  THE  STUDY 

L.  S.  Vygotsky,  in  Thought  and  Language,  theorized  that 
conceptual  thought  was  comprised  of  three  developmental  phases 
of  several  subordinate  levels  (Vygotsky  1966,  p.  59).  This 
assumption  was  a  derivitive  of  extensive  investigations  con¬ 
ducted  by  Vygotsky  and  Sakharov  employing  an  original  instru¬ 
ment  for  the  analysis  of  conceptual  thought  (Vygotsky  1966, 
p.  56).  This  instrument  was  based  on  a  method  of  double  stim¬ 
ulation  whereby  11  ...  two  sets  of  stimuli  are  presented  to  the 

subject,  one  set  as  objects  of  his  activity,  the  other  as 
signs  which  can  serve  to  organize  that  activity  (Vygotsky 
1966,  p.  56)." 

Since  the  appearance  of  Vygotsky's  studies,  several  Bri¬ 
tish  and  American  researchers  ( Hanfmann-Kas anin,  1937  ,  1942; 
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Semeonoff  and  Laird,,  1952  ;  Semeonoff  and  Trist,  1958)  have  em¬ 
ployed  this  instrument  both  clinically  and  experimentally  to  mea¬ 
sure  and  analyze  concept  formation  processes. 

Several  reviews  of  the  Vygotsky  Test  have  been  published 
(Pickford  and  Pickford,  1943;  Rapaport,  1945;  Hartman,  1947; 
Zangwill,  1949).  In  his  review,  Rapaport  (1945,  p.  216)  remarked 
that  Vygotsky  Test  performance  was  affected  by  several  factors 
including  rigidity  and  flexibility. 

The  Vygotsky  Test  is  generally  employed  in  examinations 
of  conceptual  processes;  few  studies  have  been  conducted  using 
this  instrument  in  assessments  of  rigidity.  However,  Rapa- 
port's  (1945)  investigations  suggested  that  certain  patterns 
of  Vygotsky  Test  performance  are  indicative  of  rigidity. 

Penny  (1951)  introduced  an  objective  scoring  system  yielding 
a  quantitative  measure  of  this  factor  in  the  testing  situation. 

The  construct  of  rigidity  has  been  subject  to  numerous  in¬ 
quiries.  A  review  of  the  literature  revealed  that  two  exclu¬ 
sive  concepts  exist  regarding  the  significance  of  this  aspect 
of  cognitive  behavior. 

(a)  Rigidity  is  regarded  as  a  general  factor  of  person¬ 
ality  influencing  numerable  features  of  an  individual’s  per¬ 
formance.  Cowen  and  Thompson  (1951,  p.  175)  concluded 
that  rigidity  is  a  "  ...  general  factor  in  personality  organi¬ 
zation  and  functioning."  Rokeach,  in  summarizing  his  research 
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stated  that 

...  the  rigidity  inherent  in  the  ethnocentric  person’s 
solution  of  social  problems  is  not  an  isolated  phenomenon 
but  is  rather  an  aspect  of  a  general  rigidity  factor  which 
will  also  manifest  itself  in  the  solution  of  any  problem,, 
be  it  social  or  non-social  (1948,  p.  259). 

(b)  Rigidity  is  regarded  as  a  specific  or  field  depen¬ 
dent  factor,,  influencing  particular  situations.  Luchins  (1949, 
1951),  Werner  (1946),  and  Applezweig  (1954)  defined  rigidity, 
not  as  a  general  factor  of  the  individual’s  personality,  but 
as  a  construct  applicable  to  specific  tasks. 

II.  DEFINITION  OF  THE  PROBLEM 

The  review  of  the  literature,  revealing  the  theoretical 
division  regarding  the  nature  of  conceptual  rigidity,  initiated 
the  present  study.  The  research  was  designed  to  determine 
whether  subjects  who  are  pr edominently  rigid  in  their  social 
behavior  exhibit  rigidity  to  a  higher  degree  on  a  conceptual 
task  than  subjects  who  s  e  attitudes  indicate  low  social  rigid¬ 
ity  . 

Social  rigidity  was  measured  on  the  Gough-S anf o rd  Rigid¬ 
ity  Scale.  A  second  instrument,  the  Vygotsky  Test  of  Concept 
Formation,  was  utilized  to  obtain  the  comparative  measure  of 
rigidity  on  a  non-social  task. 
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CHAPTER  II 


REVIEW  OF  THE  LITERATURE 

PART  I:  THE  CONCEPT  OF  RIGIDITY 

The  concept  of  rigidity  has  long  been  a  source  of  inter¬ 
est  to,  and  of  discord  among,  psychologists.  The  major  obsta¬ 
cle  to  universal  application  of  the  concept  has  been  disagree¬ 
ment  regarding  the  nature  of  rigidity;  some  regard  it  as  a 
specific  and  unique  factor,  others  maintain  it  is  a  composite 
involving  a  number  of  separate  dimensions. 

Adequate  surveys  of  the  literature  pertaining  to  rigidity 
have  been  presented  by  Werner  (1946),  Rokeach  (1948),  Fisher 
(1949),  Cat t  ell  (1954),  and  Leach  (1967). 

In  reviewing  the  pertinent  literature,  one  finds  that  the 
creation  of  an  acceptable  definition  for  rigidity  has  proven 
exceedingly  difficult,  although  the  term  is  extensively  em¬ 
ployed.  It  is  used  to  describe  a  wide  variety  of  behavior  pat¬ 
terns:  perseveration,  inability  to  change  habits  or  sets,  ina¬ 

bility  to  make  discriminations. 

One  also  finds  that  two  schools  of  thought  regarding  rig¬ 
idity  exist  in  the  literature;  one  school  considers  rigidity 
as  a  "general"  personality  factor  which  permeates  every  sphere 
of  life,  the  second  considers  rigidity  as  a  task  specific  fac- 
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tor.  The  evolution  of  these  two  diametrically  opposed  view- 
points  ?  an  interesting  study  in  itself,,  is  considered  in  the 
following  section. 


Historical  Development  of  the  Rigidity  Concept 


Brief  histories  of  the  development  of  the  concept  of  rig¬ 
idity  have  been  given  by  Chown  (1959),  and  Oliver  and  Ferguson 
(1951) . 


Hi s t or i c al ly ,  the  rigidity  concept  stems  from  the 
work  of  Neisser j  Gross,  Hayman,  Wiesma,  and  the  psychol¬ 
ogists  of  the  Spearman  school.  These  investigations  used 
the  term  perseveration.  More  recently  the  concept  has 
been  elaborated  and  enriched  not  only  by  the  followers  of 
Spearman  but  also  by  Gestalt  oriented  psychologists  in¬ 
cluding  Wertheimer,  Duncker,  Lewin,  Luchins  and  many  ot¬ 
hers.  These  investigators  used  such  terms  as  “rigidity, “ 
“gestaltbinding , “  “heterogeneous  functional  fixedness,” 
'’mechanization,11  and  the  like  (Oliver  and  Ferguson  1951, 
p.  50). 


Although  Chown  (1959,  p„  195)  attributed  initial  use  of 
the  term  perseveration  in  psychological  literature  to  Neis¬ 
ser  in  1884,  no  description  of  this  concept  was  attempted  un¬ 
til  1927,  in  Spearman's  investigations  of  mental  inertia. 

Chown  pointed  out  that  recognition  of  rigidity  as  a  personal¬ 
ity  constituate  can  be  traced  through  the  work  of  William 
James,  Thurstone,  and  various  other  psychologists  up  to  Fren- 
kel-Brunswick  . 

A  number  of  Spearman's  associates  and  students  became  in¬ 
terested  in  demonstrating  experimentally  that  a  pers ever at ive 
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tendency  existed  as  a  pure  psychological  f actor,  and  that 
individual  variations  were  related  to  personality  differences. 
Pinard  (1932),  Cattell  (1935),  and  others  developed  batteries 
of  simple  perceptual  and  motor  tasks,  demanding  shifts  in  ac¬ 
tivity  which  apparently  measured  a  perseveration  tendency  in- 
dependent  of  intelligence.  Pinard  (1932)  indicated  that  unu¬ 
sually  high  or  low  perseveration  appeared  relative  to  behav¬ 
ior  problems  in  children. 

Cattell’s  (1935)  work  led  to  a  distinction  between  "the 
inertia  of  mental  processes’1  found  when  a  person  is  asked  to 
alternate  between  two  practical  motor  skills,  and  ’’disposition 
rigidity”  which  operates  when  a  familiar  task  has  to  be  per¬ 
formed  in  some  new  way.  Cattell  also  surmised  that  disposi¬ 
tion  rigidity  was  related  to  specific  personality  factors  such 
as  submissiveness  anfi  lack  of  character  integration. 

The  concept  of  rigidity  employed  by  Cattell  in  his  stud¬ 
ies  was  not  necessarily  identical  to  that  employed  by  other 
investigators,  but 

the  use  of  the  same  word  has  high-lighted  the  search 
for  a  link  between  flexibility  of  personality  and  flexi¬ 
bility  of  change  in  ideas  and  habits  (Chown  1959,  p.  195). 


Although  the  term  "rigidity”  has  been  frequently  employed, 
the  underlying  concept  has  obviously  not  been  universally  de¬ 
fined.  Several  published  investigations  indicate  that  the  con- 
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cepts  of  rigidity  held  by  their  authors  may  be  quite  ambiguous. 

In  the  following  section,  various  approaches  to  the  concept  of 
rigidity  will  be  considered  in  illustration  of  the  lack  of  agree¬ 
ment  among  researchers  in  the  field. 


Definitive  Studies  of  Rigidity 


Werner  (1946),  in  a  critical  review  of  the  literature  per¬ 
taining  to  rigidity,  pointed  out  several  dichotomies  in  the 
field . 


First,  various  authors  have  made  statements  contra¬ 
dictory  to  one  another  because  the  concept  of  rigidity  has 
been  defined  structurally  by  some,  functionally  by  others. 
Second,  confusion  between  the  concepts  of  rigidity  and 
st  ability  (differentiation)  has  led  to  equivocal  state¬ 
ments.  Third,  unwarrented  generalizations  have  sometimes 
been  derived  from  the  assumption  that  rigidity  is  a  uni¬ 
form  rather  than  a  multiform  trait  (1946,  p.  43). 


Functional  rigidity,  in  Werner’s  terminology,  referred 
to  the  inability  of  the  organism  to  create  a  variety  of  res¬ 
ponses,  attibutable  to  low  phylogenetic  position,  brain  in¬ 
jury,  or  frustration.  Werner  (1946,  p.  43)  interpreted  struc¬ 
tural  rigidity  as  a  "property  of  mental  organization"  and  pro¬ 
tested  the  authenticity  of  this  definition  as  it  neglected  the 
functional  dynamics  underlying  behavior. 

Rather  than  associating  rigidity  with  st ability  in  person 
ality,  Werner  indicated  that  stability  was  dependent  on  the  a- 
vailability  of  a  variety  of  responses  to  maintain  the  equili- 
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brium  of  the  organism.  Stability  was  therefore  the  antithesis 
of  rigidity  rather  than  its  concomitant. 

Finally,  Werner's  studies  of  feebleminded  children  and  his 
distinction  of  a  specific  form  of  rigidity  in  association  with 
congenital  feeblemindedness,  in  contrast  to  the  pattern  of  rig¬ 
idity  displayed  by  brain  injured  children.,  led  him  to  conclude 
that  rigidity  was  multiform.  He  consequently  discredited  Kou- 
nin's  (1941)  contention  that  rigidity  as  a  function  of  feeble¬ 
mindedness  was  a  unitary  construct. 

Structural  interpretation  of  rigidity.  Werner's  first  state¬ 
ment  was  that  rigidity  was  commonly  defined  either  structurally 
or  functionally.  He  assigned  the  use  of  the  structural  inter¬ 
pretation  to  the  Gestalt  school  of  thought,  which  regarded  rig¬ 
idity  as  the  degree  of  separation,  or  the  relative  indepen¬ 
dence,  of  regions  within  the  personality  structure.  Thus ,  Ges¬ 
talt  psychologists  concerned  themselves  with  cognitive  and 
disposition  types  of  rigidity. 

One  of  the  earlier  researchers  to  investigate  the  con¬ 
cept  of  rigidity  was  J.  S.  Kounin  (1941),  a  student  of  Kurt 
Lewin.  Kounin,  accepting  the  Lewinian  theory  of  rigidity, 
attributed  the  existence  of  rigidity  to  the  presence  of  strong 
boundaries  between  mental  functions.  He  hypothesized  that, 
as  various  boundaries  may  differ  in  strength  in  a  specific 
individual,  no  correlation  could  be  expected  between  tests  of 
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rigidity  involving  different  functions.  Following  his  inves¬ 
tigations,  Kounin  concluded  that 

...  any  performance  which  requires  a  certain  degree 
of  communication  between  neignbouring  regions  (the  de¬ 
gree  of  communication  being  inversely  proportional  to  the 
degree  of  rigidity)  is  to  such  an  extent  made  difficult 
for  the  older  and/or  more  feeble-minded  individual.  As 
far  as  these  experiments  permit  one  to  generalize,  the 
phenomenological  nature  of  the  performance  is  unimportant. 
The  task  may  be  pr edominently  of  a  cognitive  nature  (as 
in  the  classification  experiments),  of  a  motor  nature  (as 
in  the  card-sorting  experiment),  or  of  a  "volitional  " 
nature  (as  in  the  experiments  on  satiation  and  co-satia¬ 
tion).  If  a  task  is  facilitated  by  the  lack  of  commun¬ 
ication  between  neighbouring  regions,  such  a  task  will 
be  more  efficiently  and  accurately  performed  by  an  older 
and/or  more  feeble-minded  individual  (as  indicated  by  the 
"transfer  of  habit"  experiment)  (1941,  p.  271). 


Functional  interpretation  of  rigidity.  Followers  of  the  func¬ 
tional  definition  of  rigidity  implied  the  existence  of  a  spec¬ 
ific  perseveration  factor  as  a  personality  constituent  (Werner 
1946,  p.  43).  As  Schaie  points  out, 

the  literature  shows  that  investigators  of  the  func¬ 
tional  school  concentrate  mostly  upon  motor-response  types 
of  rigidity,  as  well  as  its  relation  to  intelligence  and 
mental  inertia  (1955,  p.  604). 


Cattell  and  Tiner  (1949)  distinguished  between  two  types 
of  behaviors  which  had  previously  been  categorized  "persevera- 
tion."  The  first  type,  "process  rigidity,"  consisted  of  a 
tendency  for  a  known  response  to  continue  in  the  presense  of 
a  new  stimulus.  The  second  type,  "structural  rigidity,"  was 
defined  as  the  resistance  to  change  of  a  habit  or  personality 
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trait,  although  a  more  ’’rewarding*'  response  to  the  new  stim¬ 
ulus  was  possible.  Cattell  and  Tiner  suggested  that  structur¬ 
al  rigidity  "  ...  is  probably  associated  with  some  greater 
success  in  plodding  performances  involving  careful  imitation 
(1949,  p.  339)."  They  (1949,  p.  322-326)  hypothesized  that  the 
causes  of  structural  rigidity  might  be  intellectual,  motiva¬ 
tional,  or  neurological. 

Rigidity  associated  with  abnormal  conditions.  Rigidity  has 
frequently  been  examined  as  a  symptom  of  certain  abnormal  con¬ 
ditions.  Goldstein  (1943)  distinguished  two  types  of  rigidi¬ 
ty  resulting  from  organic  brain  damage.  He  defined  primary 
rigidity  as  the  inability  of  the  patient  to  shift  from  one 
train  of  thought  to  another.  Secondary  rigidity  was  defined 
as  the  tendency  for  a  patient  to  make  an  incorrect  response 
in  preference  to  making  no  response.  This  type  of  rigidity 
occured  only  when  the  subject  was  confronted  with  tasks  demand¬ 
ing  abstraction  rather  than  those  allowing  a  concrete  res¬ 
ponse. 

Werner  (1946),  working  with  retardates,  distinguished  two 
forms  of  rigidity.  He  identified  a  greater  pers ever ative  ten¬ 
dency  among  brain  injured  than  non-brain  injured  retarded 
children.  He  attributed  the  abnormal  rigidity  of  the  brain 
injured  to  disintegration  or  "  ...dissecting  wholes  into  un¬ 
related  parts  ...(1946,  p.  23),"  causing  the  organism  to  re¬ 
peat  isolated  performances.  Subnormal  rigidity,  associated 
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with  feeblemindedness  5  appeared  "  .  „  .  to  be  related  predomin- 
ently  to  'global'  behavior ^  i.e.  to  perception  or  action  or¬ 
ganized  as  undifferentiated  wholes  (1946,  p.  23). "  The  fee¬ 
bleminded  individual  tended  to  employ  "stereotyped  responses" 
rather  than  responding  to  distinct  situations.  Werner  con¬ 
cluded  from  his  investigations  that  rigidity  was  multiform. 

Although  various  approaches  to  the  concept  of  rigidity 
are  found  throughout  psychological  literature,  a  simple  dicho¬ 
tomous  structure  can  be  discerned.  Guiding  all  the  work  done 
on  rigidity  is  the  assumption  of  either  a  "general"  or  "spec¬ 
ific"  structure  of  rigidity.  This  particular  controversy 
gained  impetus  from  a  study  by  Milton  Rokeach  (1948),,  who  as¬ 
sumed  the  existence  of  a  general  rigidity  factor.  A  large 
number  of  studies  have  since  been  conducted  to  verify  or  dis¬ 
prove  this  contention;  the  next  section  presents  a  review  of 
the  research  on  this  topic. 

Research  into  the  Nature  of  Rigidity 

As  was  mentioned  previously,  early  research  studies  did 
not  deal  with  the  concept  of  rigidity,,  but  with  perseveration. 
The  greater  portion  of  this  research  was  carried  out  by  Bri¬ 
tish  psychologists,  primarily  under  the  influence  of  Spear¬ 
man  (1927).  Studies  conducted  tended  to  support  the  existence 
of  a  group  perseveration  factor  (Pinard,  1932;  Cattell,  1946). 
The  general  research  design  ( 1930  '  s-1940 ' s )  involved  devising 
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a  battery  of  tests,  each  supposed  to  measure  perseveration, 
then  performing  a  factor  analysis  on  the  results  . 


The  next  project  of  major  importance  in  the  field  was 
Rokeach’s  (1948)  study  of  mental  rigidity  and  ethnocentrism. 
Strongly  influenced  by  the  work  of  Fr enk el- Brunswi ck ,  Spear- 
man3  and  other  British  researchers  on  perseveration,  Rokeach 
hypothesized: 

(1)  That  individuals  who  are  rigid  in  solving  spec¬ 
ific  social  problems  (as  measured  by  an  attitude  scale) 
also  show  up  as  rigid  in  solving  non-social  problems. 

(2)  That  there  is  a  general  rigidity  factor 
(1948,  p.  260). 


Rokeach  incorporated  the  California  Ethnocentrism  Scale 
as  a  measure  of  prejudice  and  the  Einstellung  experiment  as 
a  measure  of  rigidity  in  a  test  battery.  The  results  of  the 
study  confirmed  Rokeach*s  hypotheses. 

Rokeach*s  conclusions  were  severely  criticized  by  Abra¬ 
ham  Luchins  (1949),  originator  of  the  Einstellung  test.  Lu¬ 
chins  took  noted  exception  to  Rokeach's  statement  regarding 
the  existence  of  a  general  factor  of  rigidity.  Luchins  main¬ 
tained  that 

...  our  preliminary  experimentation  on  the  measure¬ 
ment  of  rigidity  in  a  number  of  situations  seems  to  speak 
against  the  postulation  of  a  general  rigidity  factor 

(1949,  p.  458). 


' 
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Luchin’s  critique  reiterates  Kounin's  (1948,  p.  158-159) 
assumption  that  rigidity  in  behavior  may  be  the  result  of  any 
number  of  factors,  or  that  rigidity  is  field  specific. 

Rokeach  (1949)  conceded  that  emotional  and  social  impli¬ 
cations  existed  in  his  test  material  and  agreed  that  his  state¬ 
ment  that  e t hno c ent r i sm  implies  rigidity  was  only  a  premise. 
However,  Rokeach  (1949,  p.  473)  added,  concurrent  studies  by 
independent  researchers  tended  to  confirm  his  results. 

As  a  result  of  the  controversy  between  Luchins  and  Ro¬ 
keach,  several  studies  relating  to  the  nature  of  rigidity  have 
been  conducted . 

Applezweig  (1954)  carried  out  a  comprehensive  investiga¬ 
tion  involving  six  measures  of  rigidity  and  found  no  signifi¬ 
cant  correlations  between  performances  on  the  measures  em¬ 
ployed. 

Applezweig  (1954,  p.  228)  maintained  that  rigidity  existed, 
not  as  an  independent  personality  factor,  but  as  a  behavioral 
phenomenon  resulting  from  the  presence  of  certain  tendencies 
within  the-  subject,  given  expression  under  particular  condi¬ 
tions.  A  similar  conclusion  was  reached  by  Baer  (1964). 

Schaie  (1955),  employing  a  battery  of  rigidity  tests,  at¬ 
tempted  to  validate  the  existence  of  a  generalized  rigidity 
factor.  The  results  did  not  substantiate  the  study  proposi- 
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tion,  leading  Schaie  to  reject  the  hypothesis  of  a  single  rig- 
idity  factor.  He  concluded  that 

...  behavioral  rigidity  seems  best  described  by  three 
factors,  interpreted  as  "motor  cognitive  speed,"  ’’person¬ 
ality  perceptual  rigidity,"  and  "motor  cognitive  rigidity 
(Schaie  1955  ,  p.  609  )  . " 

Goodstein  (1953)  conducted  an  inquiry  into  the  possible 
relationship  of  intellectual  and  social  rigidity.  Specifical¬ 
ly,  his  hypotheses  were: 

(1)  Persons  who  are  intellectually  rigid  will  have 
more  extreme  social  attitudes  than  non-rigid  persons. 

(2)  Persons  who  are  intellectually  rigid  will  have 
more  stable  social  attitudes  than  non-rigid  persons 
(Goodstein  1953,  p.  346). 

Following  analysis  of  the  results  of  his  testing,  Good¬ 
stein  (1953,  p.  352)  concluded  that  the  concept  of  intellec¬ 
tual  rigidity  as  a  "unitary  psychological  trait”  could  not  be 
maintained,  nor  was  it  "a  necessary  concomitant  of  extreme  or 
stable  social  attitudes."  Goodstein 1  s  results,  in  his  own 
words,  "  ...  are  in  direct  contradiction  to  the  conclusions 

of  Rokeach  (Goodstein  1953,  p.  351)." 

Wolpert  (1955)  proposed  to  confirm  the  existence  of  a  gen 
eral  rigidity  trait  by  administering  five  tests  of  rigidity  to 
college  students.  The  results  of  his  study  tended  to  contra¬ 
dict  his  hypothesis^  that  is,  no  general  or  consistent  pat¬ 
tern  of  rigidity  was  exhibited  by  his  subjects. 


. 
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French  (1955)  administered  a  battery  of  tests  to  measure 
various  aspects  of  rigidity  and  concluded  (1955*  p.  116)  that 
there  was  little  evidence  supporting  the  existence  of  a  gener¬ 
alized  rigidity  trait. 

The  preceding  studies  (Luchins*  1949;  Goodstein*  1953; 
Applezweig,  1954;  Schaie*  1955;  Wolpert*  1955;  French*  1955) 
contradict*  to  varying  degrees*  the  hypothesis  of  a  general 
factor  of  rigidity.  The  following  studies  tend  to  agree  with 
the  supposition  of  Rokeach  that  rigidity  is  an  entity  within 
personality . 

Cowen*  Wiener*  and  Hess  (1953)  developed  an  Einstellung 
test  based  on  the  same  principles  as  the  water  jar  test*  but 
taking  the  form  of  an  alphabet  maze.  Test  material  consisted 
of  a  square  imprinted  with  36  letters.  The  subject  was  ins¬ 
tructed  to  move  from  the  upper  right  corner  to  the  lower  left 
corner  of  the  maze*  spelling  as  many  words  as  possible  with 
these  moves.  Moves  could  be  made  in  any  direction  which  fac¬ 
ilitated  completion  of  a  word.  When  alternate  moves  were 
possible*  the  one  requiring  fewer  boxes  was  preferred.  Cowen* 
Wiener*  and  Hess  also  administered  the  water  jar  test.  Their 
subjects  were  59  college  undergraduates. 

The  authors  found  a  low  but  significant  correlation  bet¬ 
ween  rigidity  scores  on  the  two  structurally  similar  tests. 

As  a  result  they  concluded  that  a  generalization  of  specific 
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problem-solving  rigidity  had  been  demonstrated. 

An  earlier  study  by  Cowen  and  Thompson  (1951)  employed 
eighth  grade  children  as  subjects.  On  the  basis  of  scores  ob¬ 
tained  on  the  water  jar  test 5  rigid  and  flexible  groups  were 
distinguished.  Chidren  who  made  mathematicl  errors  or  who  gave 
complex  solutions  to  an  initial  control  problem  were  eliminated, 
leaving  34  subjects.  Significant  differences  were  found  bet¬ 
ween  the  rigid  and  flexible  groups  on  the  Rorschach^  which  was 
interpreted  as  evidence  supporting  the  existence  of  a  general 
rigidity  factor.  However,  as  Chown  stressed  in  summary. 

In  this  invest igat ion ,  the  subjects  were  a  highly  sel¬ 
ected  group  of  children  who  were  good  at  arithmetic.  It 
would  not  be  safe  to  generalize  on  the  basis  of  these  re¬ 
sults  as  Applezweig's  work  in  1955  has  shown  (1959, 
p .  203  )  . 

Although  Cowen  and  Thompson  (1951)  and  Applezweig  (1954) 
utilized  test  batteries  of  similar  constitution,  their  con¬ 
clusions  were  contradictory. 

Schmidt,  Fonda,  and  Wesley  (1954),  conducted  a  study  in 
rebuttal  of  Luchin's  statement  that  problem  solving  rigidity 
"  ...  is  not  a  function  of  the  personality  per  se,  but  of  par¬ 
ticular  field  conditions  (1949,  p.  438)."  From  the  statis¬ 
tical  analysis  performed  on  the  results  the  authors  concluded 
that  "  ...  the  hypothesis  is  supported  that  rigidity,  as  here 

defined,  is  a  consistent  personality  trait  (Schmidt,  Fonda 
and  Wesley  1954,  p.  450)," 
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Rubenowitz  (1963)  utilized  a  factor  analytic  approach  to 
examine  several  aspects  of  social  rigidity-flexibility.  He 
hypothesized  that  n  ...  the  way  a  person  behaves  or  thinks  in 
one  situation  is  not  an  isolated  phenomenon  within  the  per¬ 
sonality,  but  rather  an  aspect  of  a  general  fundamental  fac¬ 
tor  (1963,  p.  230). 11  His  study  confirmed  his  original  hypoth¬ 
esis,  leading  him  to  conclude  that 

In  adults,  a  general  factor  of  flexibility-rigidity 
can  be  identified,  a  factor  which  accounts  for  a  consid¬ 
erable  part  of  the  variance  in  thinking,  attitudes,  and 
displayed  behavior  (1963,  p.  232). 

A  summary  of  the  development  of  the  rigidity  concept,  as 
outlined  in  the  preceding  section,  is  presented  in  Figure  I. 

Rubenowitz *s  words  largely  substantiate  Rokeach's  conclu¬ 
sion  regarding  the  nature  of  rigidity  in  human  personality, 
however ,  he  deviates  emphatically  on  one  major  point,  that  be¬ 
ing  the  transference  of  social  rigidity  to  non-social  behavior 
areas.  In  Rubenowitz  ’s  words 

We  agree  that  many  important  aspects  of  cognitive 
functioning  can  be  attributed  to  personality  rather  than 
to  intelligence  but  we  are  not  inclined  to  agree  when  he 
[Rokeach]  includes  intellectual  problem  solving  among 
these  aspects.  According  to  our  findings  a  person's  ideo 
logical  orientation  may  be  clearly  distinguished  from  his 
conceptual  behavior  in  intellectual  problem  solving  when 
emotions  are  not:  involved  (1963,  p.  237  ). 


Although  Rubenowitz  concluded  that  the  existence  of  a  rig 
idity  entity  had  been  demonstrated,  he  contended  that  its  in¬ 
fluence  was  restricted  to  the  affective  areas  of  the  individu¬ 
al's  life,  such  as  attitudes,  in  contradiction  of  Rokeach's 
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claim  that  this  general  trait  influenced  every  sphere  of  the 
person's  existence.  Rubenowitz  clearly  distinguished  between 
the  intellectual  and  emotional  determinants  of  behavior. 

Problem  solving  is  an  integral  part  of  all  human  activity; 
thus  the  nature  of  the  relations  hip ,  if  one  exists,  between  rig¬ 
idity  and  problem  solving  is  of  great  importance. 

If  a  general  factor  of  rigidity  does  exist,  people  who  are 
rigid  in  regard  to  attitudes  should  also  perform  in  a  rigid 
manner  on  a  task  (problem)  requiring  them  to  formulate  a  new 
concept.  Likewise,  people  who  exhibit  low  attitudinal  rig¬ 
idity  should  also  appear  flexible  when  required  to  solve  a  con¬ 
ceptual  problem. 

Concept  formation  is  an  expansive  field;  therefore,  for 
the  purposes  of  the  current  review,  only  studies  specifically 
related  to  the  Vygotsky  Test  of  Concept  Formation  will  be  giv¬ 
en  consideration.  Some  attention  will  also  be  given  to  the 
work  done  by  Vygotsky  and  Sakharov,  to  illustrate  the  signi¬ 
ficance  of  their  contributions  to  this  sphere  of  research. 

PART  II:  THE  VYGOTSKY  MODEL  OF  CONCEPT  FORMATION 

Extensive  reviews  of  the  literature  relating  to  concept 
formation  have  been  given  by  Vinacke  (1951)  and  Pikas  (1965). 

As  this  study  is  concerned  explicitly  with  Vygotsky's  approach 
to  concept  development,  the  ensuing  presentation  will  be  ori- 
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ented  to  the  interpretation  of  this  theory. 


Conception  of  the  Vygotsky  Model 


Lev  Semenovich  Vygotsky  (1896-1934),  Soviet  psychological 
theorist,  is  noted  for  his  investigations  in  developmental  psy¬ 
chology,  education,  and  psychopathology,  and  his  theory  of  the 
development  of  human  mental  functions. 

In  terms  of  our  own  intellectual  perspective,  Vygot¬ 
sky^  views  can  be  labeled  superficially  as  functionalism 
or  instrumentalism,  or  possibly  as  like  Act  Psychology. 
From  the  Marxist  ideological  perspective,  he  is  celebrated 
as  the  man  who  recognized  the  historical  determination  of 
man's  consciousness  and  intellect.  But  looking  at  Vygot¬ 
sky's  place  in  world  psychology,  his  position  transcends 
either  the  usual  functionalism  of  the  Dewey- James vari ety 
or  the  conventional  historical  materialism  of  Marxist  ideo 
logy.  Vygotsky  is  an  original (Bruner  in  Vygotsky  1966, 

P •  vi )  , 


Vygotsky  is  known  in  Western  psychology  as  the  creator  of 
the  Vygotsky  Test,  based  on  his  11  ...  conception  of  intelli¬ 

gence  as  a  capacity  to  benefit  from  instruction  and  his  ...  pro 
posal  that  we  test  intelligence  accordingly  (Bruner  in  Vy¬ 
gotsky  1966,  p.  viii).  " 

During  his  ten  productive  years  as  a  psychologist  (1924- 
1934),  Vygotsky  observed  that  two  major  groups  of  research¬ 
ers  were  examining  concept  formation,  each  associated  with  a 
distinctive  research  design.  One  group  investigated  the  con¬ 
tent  or  characteristics  of  concepts  at  different  stages  of  de¬ 
velopment.  Experimenters  favoring  this  approach  employed  de- 
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finition  tests,  since  concepts  were  investigated  through  ver¬ 
bal  definitions  of  their  contents.  The  second  major  group 
was  concerned  primarily  with  the  psychic  processes  involved 
in  concept  formulation.  Experiments  developed  to  advance  this 
mode  of  thought  required  the  subject  to  discover  ”  ...  some 
common  trait  in  a  series  of  discrete  impressions,  abstracting 
it  from  all  the  other  traits  with  which  it  is  perceptually 
fused  (Vygotsky  1966,  p.  53).  " 

Vygotsky  suggested  that  either  method  provided  limited 
information  on  the  true  nature  of  conceptualization  and  that 
an  inclusive  method  was  required  in  this  research  area.  Vy¬ 
gotsky  shifted  his  attention  to  the  studies  of  concept  forma¬ 
tion  being  conducted  by  Ach  (Vygotsky  1966,  p.  53),  which  al¬ 
lowed  the  experimenter  to  examine  the  mental  processes  by  which 
a  concept  was  formulated.  Ach’s  method  consisted  of  confronting 
the  subject  with  a  number  of  objects  (geometric  solids)  and 
nonsense  words.  The  subject’s  task  was  to  discover,  through 
demonstration  and  manipulation,  which  nonsense  words  refer¬ 
red  to  specific  combinations  of  characteristics  of  the  objects. 
Thus  the  nonsense  words  described,  for  the  subject,  types  of 
objects.  Prerequisite  to  successful  completion  of  the  task, 
the  subject  formulated  new  concepts.  Vygotsky  concluded  that 
Ach’s  studies  demonstrated  concept  formation  as  a  creative  pro¬ 
cess  rather  than  a  passive  mechanical  one  based  on  associative 
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Vygotsky  believed  that  Ach  had  neglected  a  crucial  point 
in  studying  concept  development,  namely  the  significance  of 
signs  (words).  He  referred  to  Uznadze*3  particularly  to  his 
conclusion  that  n  ...  words  take  over  the  function  of  concepts 
and  serve  as  a  means  of  communication  long  before  they  j^words] 

i 

reach  the  level  of  concepts  characteristic  of  fully  developed 
thought  (Vygotsky  1966,  p.  55).  Thus  ,  in  Vygotsky’s  and  Uz- 
nadze's  views  of  concept  formation,  the  word  is  of  central  im¬ 
portance,  initially  as  the  means  for.  forming  a  concept,  later 
as  the  symbol  for  the  concept  itself. 

The  Vygotsky  Test  of  Concept  Formation 

L.  Sakharov,  one  of  Vygotsky’s  co-workers,  was  most  im¬ 
pressed  with  Ach’s  test  instrument,  which  consisted  of  a  set 
of  geometric  solids  and  nonsense  words.  Vygotsky  and  Sakharov 
introduced  a  modified  version  of  Ach’s  instrument  into  the 
U.  S.  S.  R.  and  christened  it  the  "method  of  double  stimula¬ 
tion11  as 

...  two  sets  of  stimuli  are  presented  to  the  subject, 
one  as  objects  of  the  activity  solids  ,  the  other  as 
signs  which  can  serve  to  organize  that  activity 
^nonsense  wordsj  (Vygotsky  1966,  p.  56). 


Hanfmann's  description  of  the  Vygotsky  materials  and  test 

administration  are  given  in  illustration  of  the  traditional  ap¬ 
proach. 


■*Uznadze,  a  contemporary  Soviet  psychologist 
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The  material  used  in  the  concept  formation  test  con¬ 
sists  of  22  wooden  blocks  varying  in  color 5  shape,  height, 
and  size.  There  are  5  different  colors,  6  different 
shapes.,  2  heights  (the  tall  blocks  and  the  flat  blocks), 
and  2  sizes  of  the  horizontal  surface  (large  and  small). 

On  the  underside  of  each  figure,  which  is  not  seen  by  the 
subject,  is  written  one  of  the  four  nonsense  words :  lag, 
bik,  mur,  cev .  Regardless  of  color  or  shape,  lag  is  writ¬ 
ten  on  all  tall  large  figures,  bik  on  all  flat  large  fi¬ 
gures,  mur  on  the  small  ones,  and  cev  on  the  flat  small 
ones.  At  the  beginning  of  the  experiment  all  blocks,  well 
mixed  as  to  color,  size  and  shape,  are  scattered  on  a  ta¬ 
ble  in  front  of  the  subject  ....  The  examiner  turns  up  one 
of  the  blocks  (the  "sample")  s  shows  and  reads  its  name  to 
the  subject,  and  asks  him  to  pick  out  all  the  blocks  which 
he  thinks  might  belong  to  the  same  kind.  After  the  sub¬ 
ject  has  done  so  ...  the  examiner  turns  up  one  of  the 
"wrongly"  selected  blocks,  shows  that  this  is  a  block  of 
a  different  kind,  and  encourages  the  subject  to  continue 
trying.  After  each  new  attempt  another  of  the  wrongly 
placed  blocks  is  turned  up.  As  the  number  of  the  turned 
blocks  increases,  the  subject  by  degrees  obtains  a  basis 
for  discovering  to  which  characteristics  of  the  blocks 
the  nonsense  words  refer.  As  soon  as  he  makes  this  dis¬ 
covery  the  ...  words  ...  come  to  stand  for  definite  kinds 
of  objects  (e.g.,  lag  for  large  tall  blocks,  bik  for 
large  flat  ones),  and  new  concepts  for  which  the  lang¬ 
uage  provides  no  names  are  thus  built  up.  The  subject  is 
then  able  to  complete  the  task  of  separating  the  four  kinds 
of  blocks  indicated  by  the  nonsense  words.  Thus  the  use 
of  concepts  has  a  definite  functional  value  for  the  perfor¬ 
mance  required  by  this  test.  Whether  the  subject  actual¬ 
ly  uses  conceptual  thinking  in  trying  to  solve  the  prob¬ 
lem  . . .  can  be  inferred  from  the  nature  of  the  groups  he 
builds  and  from  his  procedure  in  building  thems  Nearly 
every  step  in  his  reasoning  is  reflected  in  his  manipula¬ 
tions  of  the  blocks.  The  first  attack  on  the  problem; 
the  handling  of  the  sample;  the  response  to  correction, 
the  finding  of  the  solution  --  all  these  stages  of  the 
experiment  provide  data  that  can  serve  as  indicators  of 
the  subject’s  level  of  thinking  (Hanfmann  in  Vygotsky 
1966,  p.  56-57). 


The  Vygotsky  Model  of  Concept  Formation 

Vygotsky  (1966,  p.  58)  and  his  associates  tested  300  sub¬ 
jects  with  the  instrument  which  he  and  Sakharov  devised.  A  wide 
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range  of  subjects,  including  children  and  adults,  normal  and 
disturbed,  were  examined.  This  initial  study  led  Vygotsky  to 
abstract  these  significant  findings: 

(1)  The  development  of  the  processes  which  eventually 
result  in  concept  formation  begins  in  earliest  childhood, 
but  the  intellectual  functions  that  in  a  specific  combin¬ 
ation  form  the  psychological  basis  of  the  process  of  con¬ 
cept  formation  ripen,  take  shape,  and  develop  only  at 
puberty . 

(2)  Concept  formation  is  the  result  of  a  complex  ac¬ 
tivity  in  which  all  the  basic  intellectual  functions  take 
part.  The  process  cannot  .  be  reduced  to  association, 
attention,  imagery,  inference,  or  determining  tendencies. 
They  are  all  indispensable,  but  they  are  insufficient  with¬ 
out  the  use  of  the  sign,  or  word,  as  the  means  by  which 

we  direct  our  mental  operations  .... 

(3)  The  investigator  must  aim  to  understand  the  in¬ 
trinsic  bonds  between  the  external  tasks  and  the  develop¬ 
mental  dynamics,  and  view  concept  formation  as  a  function 
of  the  adolescent's  total  social  and  cultural  growth, 
which  affect  not  only  the  contents  but  also  the  method 

of  his  thinking  ....  Learning  to  direct  one's  own  mental 
processes  with  the  aid  of  words  or  signs  is  an  integral 
part  of  the  process  of  concept  formation  (1966,  p.  58- 
59  )  . 


Vygotsky  concluded  that  concept  development  could  be  di¬ 
vided  into  three  phases,  each  composed  of  several  stages. 

PHASE  I,  the  phase  of  syncretic  images:  The  child  places 

objects  in  "unorganized  congeries"  or  heaps  (Vygotsky  1966, 
p.  59).  During  this  phase,  "  ...  word  meaning  denotes  nothing 

more  to  the  child  than  a  vague  syncretic  conglomer ation  of 
individual  objects  that  have  somehow  or  other  coalesced  into 
an  image  in  his  mind  (Vygotsky  1966,  p.  59-60)."  The  child 
cannot  distinguish  actual  bonds  between  objects  from  egocen¬ 
tric  or  perceptual  bonds.  The  groupings  have  meaning  only  to 
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the  child  and  are  subject  to  immediate  revision. 

Vygotsky  recognized  three  stages  within  phase  I  • 

(a)  trial  and  error  stage:  Groups  are  created  at  ran¬ 
dom  on  a  trial  basis. 

(b)  perceptual  stage:  Groups  are  created  on  the  basis 
of  spatial  or  temporal  contiguity. 

(c)  composite  stage:  Groups  are  created  on  the  basis 

of  impressions  gained  through  past  (trial  or  perceptual  group¬ 
ing)  experience. 

PHASE  II,  the  phase  of  complexes:  The  child  employs  words 
to  refer  to  "families"  of  objects  rather  than  specific  objects. 
Vygotsky  contends  that  vestiges  of  complex  thinking  persist  in 
the  language  of  adults.  "In  a  complex,  the  bonds  between  its 
components  are  concrete  and  factual  rather  than  abstract  and 
logical  ...  (Vygotsky  1966,  p.  61)."  Thus  a  complex  is  a  con¬ 
crete  grouping  of  objects  connected  by  factual  bonds. 

Five  succeeding  types  of  complexes  compose  phase  II.  In 
ascending  complexity  they  are: 

(a)  associative  complex:  The  grouping  is  based  on  any 
perceived  similarity  between  the  sample  block  and  other  blocks. 

(b)  collection  complex:  The  grouping  is  based  on  traits 
by  which  blocks  differ  and  consequently  complement  each  other; 
the  association  is  by  contrast,  rather  than  by  similarity. 

(c)  chain  complex:  The  grouping  is  based  on  relation¬ 
ships  detected  between  subsequent  blocks  chosen  for  place- 
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merit;  discrete  impressions  form  a  chain, 

(d)  diffuse  complex:  The  grouping  is  based  on  a  fluid 
characteristic  which  the  subject  finds  within  the  blocks.  For 
example,  the  subject  picks  out  triangles ,  then  trapezoids  (tri 
angles  with  tops  cut  off),,  trapezoids  lead  to  squares,  squares 
to  hexagons,  hexagons  to  semi-circles,  semi-circles  to  cir¬ 
cles.  Complexes  of  this  nature  become  limitless  due  to  the 
universality  of  their  bonds. 

(e)  pseudo-concepts :  These  groupings  border  upon  pure 
concepts.  Vygotsky  defined  a  pseudo-concept  as  a  M  ...  gen¬ 
eralization  formed  in  the  child’s  mind,  ...  psychologi cally 
very  different  from  the  concept  proper  (Vygotsky  1966,  p.  66) 
In  forming  pseudo-concepts  the  child  is  guided  by  percep¬ 
tual  similarities  but  has  not  yet  attained  the  ability  to 
abstract  this  essense. 

Particularly  at  this  level,  Vygotsky's  method  of  double 
stimulation  proved  advantageous.  By  setting  the  subject  a 
task  which  involved  verbalization,  Vygotsky  was  able  to  ascer¬ 
tain  the  level  of  thinking,  pseudo-conceptual  or  conceptual, 
at  which  the  subject  actually  functioned. 

Complexes  establish  relationships  and  bonds  which, 
when  organized,  produce  generalizations.  In  the  complex 
phase,  characteristics  are  not  abstracted  from  the  objects  in 
which  they  are  recognized,  distinguishing  the  complex  from  con 
ceptual  levels . 
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PHASE  III,  the  phase  of  conceptual  thinking;  The  subject 
is  able  to  abstract  elements  and  view  them  apart  from  the  con¬ 
crete  totality  of  which  they  partake.  The  hierarchy  of  con¬ 
ceptual  thought  has  three  stages  ; 

(a)  partial  abstraction;  Groups  are  created  on  the  basis 
of  maximal  similarities.  Some  object  traits  are  given  prefer¬ 
ence  or,  in  a  sense,  abstracted. 

(b)  potential  concepts;  Groups  are  created  on  the  basis 
of  single  attributes,  either  perceptual  or  functional  in  de¬ 
rivation  . 

(c)  genuine  concepts;  Groupings  are  created  on  the  basis 
of  pure  abstraction.  The  word  (sign)  ceases  to  be  primarily 

a  vehicle  for  the  forming  of  a  concept  and  becomes  the  abstract 
symbol  for  the  concept  itself. 

The  actual  development  of  a  concept  in  Vygotsky’s  model 
(1966,  p.  81)  stems  from  two  main  lines; 

(a)  complex  formation,  in  which  the  person  unites  ob¬ 
jects  under  a  common  family  name. 

(b)  formation  of  potential  concepts  by  singling  out  cer¬ 
tain  common  attributes. 

In  both  processes,  language  is  utilized  as  both  a  compo¬ 
nent  and  a  vehicle  whereby  genuine  concept  formation  is 
achi eved . 

Vygotsky's  influence  as  a  theorist  and  director  of  re¬ 
search  continued  past  his  death  in  1934,  through  the  contri- 
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butions  of  Luria,  Leontiev,  and  Sakharov. 


WESTERN  STUDIES  UTILIZING  THE  VYGOTSKY  TEST 
OF  CONCEPT  FORMATION 

The  block  test,  as  it  subsequently  became  known  in  West¬ 
ern  psychology,  was  introduced  into  the  United  States  by  Jos¬ 
eph  Kasanin  (1944,  p.  43)  and  employed  by  Kasanin  and  Eugenia 
Hanfmann  in  a  series  of  studies  (Hanfmann  and  Kasanin,  1937, 
1941,  1942;  Kasanin  and  Hanfmann,  July  1938,  December  1938). 
Hanfmann  and  Kasanin  (1937,  p.  526)  pointed  out  that  the 
block  test,  in  proposing  a  definite  task  for  the  subject,  var¬ 
ied  substantially  from  instruments  employed  by  Ach  and  by  ear¬ 
lier  American  experimenters  (Hull,  1920;  Heidbreder,  1934)  in 
their  studies  of  concept  formation. 

Studies  of  Evaluation 

In  their  initial  report,  Hanfmann  and  Kasanin  (1937)  at¬ 
tributed  successful  test  performance  to  three  subject  charac¬ 
teristics.  First,  the  subject  must  consider  the  blocks  as 
"carriers"  of  properties  rather  than  as  individual  entities 
or,  in  the  authors*  words,  approach  the  situation  with  a 
"categorical  attitude."  Second,  successful  subjects  display¬ 
ed  the  ability  to  handle  multiple  possibilities  of  choice. 

The  third  necessary  characteristic  was  the  subject’s  ability 
to  consider  the  system  as  a  total  entity,  enabling  him  to  test 
general  characteristics  without  forming  mutually  exclusive 
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groups.  This  quality  led  to  the  required  dual  classificatory 
system.  The  quantitative  results  of  the  initial  study  were 
published  at  a  later  date  (  Kasanin  and  Hanfmann.,  July  1938  ). 

A  second  study  by  Hanfmann  and  Kasanin  involved  adminis¬ 
tration  of  the  block  test  to  30  schizophrenics  in  a  state  hos¬ 
pital  and  to  45  normals  (hospital  attendants).  The  control 
group  had  been  matched  as  closely  as  possible  with  the  patients 
on  age  and  educational  level.  Hanfmann  and  Kasanin  distin¬ 
guished  lower  level  performances  among  the  schizophrenic  sub¬ 
jects  ,  and  agreed  with  Vygotsky  that  regression  to  preconcep- 
tual  thought  was  a  prominent  trait  in  certain  schizophrenic 
cases  (Kasanin  and  Hanfmann,  July  1938^  p.  48-52).  The  au¬ 
thors  also  noted  that  educational  attainment  appeared  to  be 
relevant  to  test  performance  (Hanfmann  and  Kasanin  1938^  p.  41). 

Kasanin  and  Hanfmann  (1938)  compared  the  test  performance 
of  all  available  college-educated  patients  with  a  control 
group  comprised  of  graduate  students  and  research  workers. 

Kasanin  and  Hanfmann  (1938,,  p.  46)  indicated: 

(a)  The  order  of  "good  performance"  appeared  as  follows-- 

i  normals  with  superior  education 

ii  normals  with  lower  education 

iii  schizophrenics  with  superior  education 

iv  schizophrenics  with  lower  education 

(b)  Overlapping  of  scores  indicated  that  every  manifes- 
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tation  of  preconceptual  thinking  cannot  be  attributed  to 
schizophrenic  regression, 

(c)  The  diagnostic  capacities  of  the  test,,  as  a  quali¬ 
tative  indicator  of  schizophrenic  tendencies,  were  confirmed. 

In  studies  conducted  by  Hanfmann  and  Kasanin,  considera¬ 
tion  of  educational  attainment  supplants  attention  to  actual 
intellectual  level  of  the  subjects.  Presumably ,  the  normals 
were  allowed  to  advance  to  their  educational  potential.  The 
schizophrenics,  being  institutionalized,  would  have  been  al¬ 
lowed  only  limited  educational  opportunities.  Therefore,  any 
common  relationship  between  subject  intelligence  and  educa¬ 
tional  achievement  would  have  been  substantially  modified. 

Hanfmann  (1941),  administering  the  concept  formation  test 
to  normal  adults  of  superior  education,  observed  that  her  sub¬ 
jects  arrived  at  the  solution  by  different  means.  She  clas¬ 
sified  her  subjects  as  displaying; 

(a)  a  predominantly  perceptual  approach  to  the  task 

(b)  a  predominantly  conceptual  approach  to  the  task 

Hanfmann  concluded  that  efficient  test  solution  involved 
the  utilization  of  both  perceptual  and  conceptual  clues.  She 
further  suggested  that  patterns  of  performance  could  be  termed 
concordant  or  discordant,  depending  upon  whether  the  two  pro¬ 
cesses  (perceptual,  conceptual)  worked  in  juxaposition  or  op¬ 


position. 


- 


30 


Pursuing  the  effect  of  personality  characteristics  on 
individual  patterns  of  performance,  Hanfmann  (June  1940)  ad¬ 
ministered  the  Rorschach  to  twenty  subjects.  She  found  a  re¬ 
lationship  between  the  type  of  performance  on  the  block  test 
and  certain  Rorschach  scores.  Hanfmann  suggested  that 

The  concept  formation  test  may  prove  to  be  another 
good  instrument  for  revealing  significant  personal  pat¬ 
terns  in  approach  to  problems  (1940,  p.  515). 


Hanfmann  and  Kasanin's  major  work,  Conceptual  Thinking 
in  Schizophrenia,  was  published  in  1942.  As  the  quantitative 
results  of  their  work  had  been  reported  earlier  (Kasanin  and 
Hanfmann,  July  1938,  December  1938;  Hanfmann  and  Kasanin  1937, 
1941,  1942),  this  monograph  present ed  primarily  the  quali¬ 
tative  aspects  of  their  investigations. 

Vygotsky's  initial  studies  of  schizophrenia  led  him  to 
postulate,  within  the  framework  of  his  model,  that  this  condi¬ 
tion  involved  a  loss  of  conceptual  ability  with  resultant  re¬ 
gression  to  a  more  primitive  (complex  phase)  level  of  function¬ 
ing  (Vygotsky  1934,  p.  1965). 

Basically,  Hanfmann  and  Kasanin  substantiated  Vygotsky's 
evaluation  of  his  concept  formation  test  as  an  advantageous 
instrument  for  the  study  of  mental  processes,  particularly 
when  abnormal  (schizophrenic)  patterns  are  evident.  They 
confirmed  Vygotsky's  description  of  schizophrenic  thought 
patterns  in  the  test  situation.  However,  Hanfmann  and  Kas- 


anin  concluded  that  some  modifications  of  Vygotsky’s  theory 
were  essential. 


Firsts  on  the  basis  of  our  results  we  cannot  main¬ 
tain  Vygotsky’s  dichotomy  between  conceptual  and  precon- 
ceptual,  "primi tive ”  thinking.  We  had  to  postulate  at 
least  three  levels  of  thinking  to  do  justice  to  the  tre¬ 
mendous  variety  of  approaches  and  methods  that  form  a 
transition  from  the  highest  conceptual  to  the  most  prim¬ 
itive  "complex11  level  of  thinking.  Secondly,  the  highest 
conceptual  level  of  thinking,  in  the  form  in  which  it  is 
required  in  the  concept  formation  test,  is  not,  as  Vy¬ 
gotsky  seems  to  assume,  an  uncontested  possession  of  ev¬ 
ery  normal  adult.  Our  experiments  have  shown  clearly  that 
only  the  college  educated  group  reaches  this  level  as  a 
whole....  The  analysis  of  the  case  histories  indicates 
furthermore  that  the  impairment  of  thinking  is  more  like¬ 
ly  to  be  associated  with  some  clinical  pictures  than  with 
others  (1942,  p.  83-84). 


Hanfmann  and  Kasanin  (1942)  divided  total  test  perfor¬ 
mance  into  three  phases,  each  comprised  of  a  series  of  stages. 
The  major  phases  were: 

(1)  interpretation  of  the  instructions  by  the  subject, 

(2)  initial  attempts  at  solution,  which  consisted  of 
forming  groups  and  changing  them  in  response  to  corrections, 
and 

(3)  discovery  of  the  correct  solution  and  completion  of 
the  task. 

From  the  variety  of  performances  observed  during  the  test 
situation,  the  authors  distinguished  three  levels  of  perfor¬ 
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(1)  a  primitive  level,  characteristic  of  absence  of 
conceptual  thought 

(2)  an  intermediate  level,  characteristic  of  partial 
development  of  conceptual  thought 

(3)  a  conceptual  level,  characteristic  of  fully  devel¬ 
oped  conceptual  thought . 


These  phases  and  levels  of  performance  are  incorporated 
in  the  following  table  summarizing  Hanfmann  and  Kasanin's 
observations  (1942,  p.  55)„(See  page  33). 

It  is  significant  that,  although  Hanfmann  and  Kasanin 
were  certainly  aware  of  the  existence  of  Vygotsky’s  later  in¬ 
vestigations  and  possibly  had  indications  of  his  theoretical 
revisions,  specific  data  was  yet  inaccessible.  Hanfmann  and 
Kasanin  indicated  that ; 

The  description  Vygotsky  gives  of  the  different 
stages  in  the  evolution  of  the  test  performance  dur¬ 
ing  childhood  partly  corresponds  to  our  description  of 
the  primitive,  the  intermediate,  and  the  conceptual  le¬ 
vels  of  performance.  However,  differences  of  techni¬ 
que  and  lack  of  exact  data  in  Vygotsky's  article  re¬ 
porting  the  results  of  the  experiment  made  it  impos¬ 
sible  to  compare  the  performance  of  our  patients  to 
that  of  children  of  different  age  levels... 

(1942,  p.  90). 


Vygotsky's  later  work,  postulating  three  developmental 
phases  of  conceptual  thought,  supported  Hanfmann  and  Kasanin's 
analysis  of  test  performance  levels. 
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TABLE  I 

SUMMARY  OF  HAN FMANN 1 S  AND  KAS ANIN 1 S  OBSERVATIONS  RE; 
THE  CONCEPT  FORMATION  TEST 


LEVELS  OF 
PERFORMANCE 

INTERPRETATION 

OF  THE  TASR 

GROUPS  CREATED 
IN  THE  PROCESS 
OF  SOLUTION 

FINDING  AND 
MASTERING  OF 
THE  CORRECT 
SOLUTION 

CONCEPTUAL 

Task  Seen  as  a 
Classification 

Glasses 

Solution  with 
Insight 

INTERMEDIATE 

The  Required  Struc¬ 
ture  of  Grouping 

Not  Grasped 
( a )  task  seen  as  a 
game  with  rules 

Collection 
Pseudo  Classes 

Solution  with 
Partial 

Ins ig ht 

(b)  only  one  possi¬ 
bility  of 
grouping  seen 

PRIMITIVE 

The  Words  Not  Re¬ 
lated  to  the 
Properties  of  the 
Blocks 

(a)  task  seen  as 

soluble  only  by 
trial  and  error 

Physiognomic 

Groups 

Primitive  Com¬ 
plexes 

Random  Groups 

Individual 

Placements 

Mechanical 

Solution 

No  Insight 

(b)  names  of  blocks 
disregarded 


(Hanfmann  and  Kasanin  1942,,  p.  55) 
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Studies  of  Qualification 

The  Vygotsky  Test  as  a  measure  of  intelligence.  Several 
studies  have  been  conducted  to  assess  the  relationship  of 
concept  formation  test  performance  to  performance  on  tests 
of  mental  ability.  C.  Knight  Aldrich  (1944)  investigated 
the  relationship  between  the  Vygotsky  test  and  other  measures 
of  intelligence.  His  sample  consisted  of  53  post  addicts 
(21-57  years),,  diagnosed  as  either  psychopathic  personality 
or  demonstrating  psychopathic  tendencies,  and  51  controls 
(23-55  years).  The  author  found  no  significant  difference 
between  the  groups  in  conceptual  thinking  as  measured  by  the 
Vygotsky  test.  Aldrich  suggested  indications  of  a  close  re¬ 
lationship  between  characteristics  measured  by  the  Vygotsky 
and  Wechsler-Bellevue  tests.  The  correlation  obtained  bet¬ 
ween  the  Vygotsky  performance  score  and  the  Wechsler-Bellevue 
full  scale  score  exceeded  most  of  the  correlations  between  the 
subtest  and  full  scale  scores  of  the  Wechsler-Bellevue  (Al¬ 
drich  1944  <,  p.  32).  Only  two  subtests  in  ages  20-34  and 
four  in  ages  35-39  established  a  higher  correlation;  unfor¬ 
tunately,  thesewere  not  specified  by  Aldrich. 


, 
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TABLE  II 

CORRELATIONS  BETWEEN  VYGOTSKY  CONCEPT 
FORMATION  TEST  AND  WECHS LER-BELLEVUE  TEST 


We chsler- Bellevue 

Vygotsky  Concept  Formation 

Verbal  Scale 

0.63  ±  0.07 

Performance  Scale 

0.66  ±  0.07 

Full  Scale 

0.67  +  0.66 

(Aldrich  1944,  p.  33) 


Semeonoff  and  Laird  (1952)  calculated  that  the  corre¬ 
lation  between  the  Vygotsky  test  and  intelligence  as  measured 
by  the  Progressive  Matrices  was  0.52  +  0,05,  approximating 
Semeonoff 's  earlier  [1944}  correlations  of  0.40  to  0.50. 
Semeonoff  tl944]  also  obtained  a,  correlation  of  0.57  +  0.04 
between  Vygotsky  and  Koh  blocks  ( Tri st-Mis s el brook  version) 
scores.  Generali)^,  Semeonoff  and  Laird  (1952)  concluded 
that,  although  the  test  score  achieved  was  not  independent 
of  intelligence,  the  Vygotsky  test  could  not  be  regarded  as 
a  suitable  alternative  to  commonly  accepted  intelligence 
tests.  However,  the  authors  indicated  that,  for  the  study 
of  "  ...  the  processes  rather  than  the  products  of  concep¬ 
tual  thinking  .  .  .  ,  t5  the  test  provided  "  .  ..  valuable  or 

even  indispensable  supplementary  material  to  the  results  of 
orthodox  intelligence  testing  (Semeonoff  and  Laird  1952, 

p.  102)." 


. 
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Penny  (1951),  noting  the  subjectivity  of  administering 
and  interpreting  the  Vygotsky  test,,  developed  a  new  system 
of  administration  and  scoring.  He  derived  a  uniform  record¬ 
ing  sheet  and  tabulation  sheet  whereby  the  examiner  could 
classify  test  behavior  in  a  more  objective  manner. 

Following  administration  of  the  test  to  normal  (44) 
and  organic  (?)  subjects,,  Penny  obtained  a  Pearson  r  of 
-0.45  re  intelligence  and  Vygotsky  test  performance^  using 
the  Shipley  Institute  of  Living  Scale  as  a  measure  of  in¬ 
telligence.  In  contradiction  to  the  findings  of  Semeonoff 
and  Laird  (1952)  and  Aldrich  (1944)  ,  Penny  concluded^ 

...  there  is  no  significant  relationship  between 
intelligence  and  the  Vygotsky  test  performance,  for  this 
sample  of  subjects,  using  this  revised  form  of  admin¬ 
istration  and  scoring  (1955,  p.  74-75). 

However,  Penny  (1951,  p„  75)  qualified  his  findings  as 
follows,"  ...  low  correlations  have  been  found  because  of 
the  limited  range  of  talent." 

Although  the  negative  correlation  obtained  in  the  Pen¬ 
ny  study  opposed  the  findings  of  Semeonoff  and  Laird  (1952) 
and  Aldrich  (1944),  the  authors  remain  in  theoretical  agree¬ 
ment  . 

The  Vygotsky  Test  as  a  measure  of  conceptual  thinking  among 

children .  The  concept  formation  test  has  been  incorporated 
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in  several  studies  utilizing  children  as  subjects.  Jane 
Thompson  (1941)  designed  a  study  of  children*s  characteris¬ 
tic  behavioral  and  verbal  responses  to  establish  whether  qual¬ 
itative  differences  in  test  performance  existed  between 
school  children  of  different  age  levels .  Thompson  found 
that  older  children  tended  to  form  categories  and  to  gen¬ 
eralize  about  their  categories;  younger  children  tended  to 
class  objects  belonging  together  in  concrete  situations  or 
to  say  that  no  objects  belonged  together.  She  concluded  that 
generalizing  ability  increased  with  the  age  of  the  child. 
Although  test  administration  was  modified.,  the  Vygotsky  test 
proved  very  difficult  for  child ren5  apparently  because  it 
required  mastery  of  a  dual  classificatory  system. 

Recently^  Meece  and  Rosenblum  (1965)  employed  the  Vy¬ 
gotsky  test5  with  some  modification.,  to  measure  conceptual 
thinking  among  sixth  grade  children.  The  following  modifica¬ 
tions  in  test  administration  were  instigated?  no  time  limit 
was  imposed  for  the  first  grouping;  subsequently,  clues  were 
given  at  5  minute  intervals  for  30  minutes,  then  at  3  min¬ 
ute  intervals;  questioning  by  the  examiner  was  directive. 
Scoring  was  calculated  on  nine  measures. 

Meece  and  Rosenblum  concluded  that  increased  mental  age 
resulted  in  greater  ability  to  verbalize  the  major  concept 
involved  in  the  Vygotsky  test,  but  did  not  increase  the 
incidence  of  "mature"  types  of  approaches  to  the  task  nor 
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minimize  the  amount  of  time  or  number  of  clues  needed  to  com¬ 
plete  the  task  successfully.  Meece  and  Rosenblum  (1965,, 
p.  201)  developed  children’s  norms  for  the  test,  plus  a  for¬ 
mula  for  calculating  mental  age  scores  from  test  performance. 
They  concluded  that  ,s  ...  in  terms  of  averages  at  least, 
sixth  grade  girls  perform  very  much  like  adults  on  the  Vygot¬ 
sky  block  test  (Meece  and  Rosenblum  1965,  p„  201).  " 

Both  Thompson  (1941)  and  Meece  and  Rosenblum  (1965) 
substantiated  Vygotsky’s  finding  that  the  intellectual  func¬ 
tions  which  underlie  concept  formation  develop  at  puberty 
(See  page  23). 

The  Vygotsky  Test  as  a  projective  device.  In  separate  stud¬ 
ies,  Rapaport  (1942)  and  Aldrich  (1944)  utilized  the  Concept 
Formation  Test  in  conjunction  with  the  Rorschach.  Rapaport 
noted  that  both  tests  exercised  the  organizing  function  of  the 
subject  but  added,  in  differentiation,  that  the  Vygotsky  test 
was  intrinsically  an  instrument  for  the  observation  of  psy¬ 
chic  procedure,  the  Rorschach  for  the  extraction  of  psychic 
generalities  . 

Rapaport  (1945,  p.  464)  suggested  from  his  clinical  ob¬ 
servations  that  test  performance  was  affected  by  several 
subject  attributes :  specifically  flexibility,  fluidity,  per¬ 

sistence,  and  rigidity. 


The  Vygotsky  Test  in  studies  of  thought  patterns.  E.  0.  Mil- 
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ler  (1955)  used  this  test  to  investigate  patterns  of  thought 
in  patients  and  college  students  3  concentrating  upon  how 
the  subjects  dealt  with  the  blocks ,  Following  the  presenta¬ 
tion  of  case  studies,,  she  concluded 

...  that  these  blocks  can  be  used  effectively  with 
the  phenomenological  point  of  view.  We  discover  some¬ 
thing  of  the  individual  frame  of  reference  particularly 
in  regard  to  the  method  of  thinking  „  „  ,  .  This  in  itself 
will  help  in  the  use  and  interpretation  of  the  more  ob¬ 
jective  tests  (Miller  1955^  p.  89) . 


Miller  concurred  with  Semeonoff  and  Laird’s  (1952)  pre¬ 
vious  evaluation  of  the  Vygotsky  test  as  an  effective  sup¬ 
plementary  instrument  to  intelligence  testing, 

Fosberg  (1948),,  in  a  study  of  thought  processes  with 
subjects  of  superior  educational  attainment  ( post-graduate ) } 
proposed  radical  modifications  of  test  administration.  He 
abolished  the  single  solution  requirement  and  accepted  all 
logically  consistent  solutions  as  correct,  Fosberg  terminated 
his  study  after  discerning  50  such  solutions  but  suggested 
that  the  possibilities  were  not  yet  exhausted,  Fosberg  jus¬ 
tified  his  unique  administration  pragmatically  in  these 
terms, 

In  yielding  these  additional  data,  the  new  method 
increases  the  usefulness  of  the  test ,  particularly  in 
the  study  of  higher  thought  processes  (1948,,  p,  560). 


» 
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Consideration  of  Fosberg’s  findings  revealed  two  pos¬ 
sible  weaknesses  in  his  study  design.  First,,  many  subjects 
apparently  employed  predominently  perceptual  rather  than  con¬ 
ceptual  approaches  to  task  solution.  The  blocks  were  consi¬ 
dered  as  "objects"  rather  than  as  carriers  of  abstract  proper¬ 
ties  (Hanfmann  1941,,  Hanfmann  and  Kasanin  1937  ).  Secondly, 
the  selection  of  "logically  consistent  solutions"  was  entire¬ 
ly  subjective.  Although  the  Fosberg  pattern  of  administration 
seemed,  at  first,  to  lend  itself  to  the  study  of  flexibility 
and  rigidity  in  task  solution,  no  objective  measure  of  this 
construct  was  accessible. 

The  Vygotsky  Test  in  studies  of  rigidity .  Fisher  (1950) 
noted  one  common  limitation  in  preceding  studies  of  rigid¬ 
ity.  Restricting  these  investigations  to  simple  motor  or 
perceptual  factors  precluded  any  empirical  determination 
of  either  "  ...  how  generalized  rigidity  may  be  in  the  in¬ 

dividual  personality,  or  whether  there  are  distinctly  dif¬ 
ferent  kinds  of  rigidity  (Fisher  1950,  p.  1 )  „ " 

Fisher  administered  a  battery  of  rigidity  measures,  in¬ 
cluding  the  Vygotsky  Test  of  Concept  Formation,  to  normal 
(20),  paranoid  (20),  and  hysteric  (20)  females.  Total  bat¬ 
tery  scores  were  related  to  Rorschach  rigidity  scores,  in¬ 
dicated  by  restricted  responses  and  limited  use  of  color. 

He  obtained  a  measure  of  personality  maladjustment  via  clin¬ 
ically  recognizable  signs  and  administered  Guilford’s 


' 

. 

.. 

/ 

, 

. 


41 


S.  T.  D.  C.  R.  to  obtain  "  ...  a  uniform  means  of  analyzing 

a  subject® s  way  of  describing  herself  (Chown  1959,,  p,  208  ).” 

Vygotsky  test  administration  was  substantially  modified. 
Subjects  were  instructed  to  construct  maximum  numbers  of  clas¬ 
sifications  involving  the  blocks.  Scoring  was  accomplished 
on  quantitative  (number  of  groupings )~ qualit ative  (type  of 
grouping)  bases;  a  weighted  scoring  system  was  devised  re¬ 
garding  the  classifications  employed. 

Fisher  concluded  that 

...  the  concept  of  general  rigidity  as  a  real  entity 
is  to  a  considerable  degree  fictitious  and  ...  one  should 
probably  not  anticipate  more  than  very  moderate  success 
in  attempting  to  measure  such  a  variable  (1950*  p.  41). 


Chown  (1959*  p.  208)  criticized  Fisher's  study*  assert¬ 
ing  that  his  instruments  measured  "narrowness  of  outlook11 
rather  than  subject  rigidity.  She  does  not*  however*  spec¬ 
ify  the  invalid  instruments. 

Forster*  Vinacke*  and  Digman  (1955)  administered  a  bat¬ 
tery  consisting  of  the  Vygotsky  Test  of  Concept  Formation* 
the  Einstellung  Test*  a  problems  test*  a  sorting  test*  and 
a  contour  drawing  test  to  65  college  freshmen.  Subjects 
were  designated  rigid  or  flexible  by  per f o rmanc e  on  each 
measure.  Correlations  nullified  the  hypothesis  that  a  gen¬ 
eral  rigidity-f 1 exibility  factor  was  common  to  the  measures 
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of  behavior  employed.  Forster,  Vinacke,  and  Digman  concluded 
that 

...  a  person  who  displays  behavior  defined  as  flex¬ 
ible  in  one  situation  does  not  necessarily  do  so  in  an¬ 
other  (1955,  p.  215). 

Buss  (1950,  1952,  1953a,  1953b)  substantially  modified 
the  nature  of  the  Vygotsky  Test  stimuli  for  his  investiga¬ 
tions  of  rigidity  and  conditioning.  Specifically,  Buss  was 
interested  in  the  effects  of  reinforcement  and  extinction 
on  rigidity  in  a  conceptual  situation. 

Buss  (1952,  p.  222)  defined  rigidity  as  the  ”  ...  in¬ 
ability  to  learn  a  new  discrimination  in  response  to  chang¬ 
ing  circumstances”  or  failure  to  shift  to  new  discriminations. 
In  his  initial  investigation,  Buss  studied  changes  in  the 
degree  of  rigidity  (measured  by  discrimination  reversal  abil¬ 
ity)  as  a  function  of  reinforcement  schedules. 

Buss  instituted  modif ications  in  the  Vygotsky  material 
regarding  height,  form,  and  color,  and  employed  a  special 
apparatus  (1950,  p.  495)  to  present  the  stimuli  and  record 
subject  responses  (1950,  1952,  1953a). 

From  his  studies  of  rigidity.  Buss  concluded: 

(a)  that  the  principles  of  extinction  and  reinforce¬ 
ment  have  utility  in  the  study  of  rigidity  in  conceptual 
situations  (1952,  p.227). 
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(b)  that  nonreversal  shift  (substituting  height 
discrimination  for  form  discrimination)  resulted  in 
greater  rigidity  than  reversal  shift  (reversing  the 
positive-negative  values  of  tall  and  short  stimuli 
within  a  height  discrimination)  (1953a,,  p.  80)„ 


(c)  that  absolute  shift  (a  stimulus  assigned  ne¬ 
gative  value  in  two  successive  discriminations)  result¬ 
ed  in  greater  rigidity  than  relational  shift  (positive 
and  negative  values  of  stimuli  are  reversed  in  successive 
discriminations)  (1953b,,  p  „  156). 


Norman,  Baker,  and  Doehring  (1951)  investigated  the  ef¬ 
fect  of  rigidity  on  college  achievement  »  The  Vygotsky  Test 
of  Concept  Formation,  utilizing  Rapaport  administration  and 
scoring,  was  employed  as  a  measure  of  rigid  thinking.  De¬ 
gree  of  rigidity  was  compared  to  academic  achievement,  based 
on  grade  point  averages  ( G„  P.  A.)5  and  intelligence 5  derived 
from  A.  C.  E .  These  groups  were  distinguished" 
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No  significant  difference  in  Vygotsky  Test  performance 
was  established  between  the  groups .  The  authors  concluded 
"  .  „  „  no  evidence  was  found  that  rigidity,,  if  such  were  mea¬ 


sured,  is  related  to  either  the  G „  P.  A.  or  to  the  interac- 
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tion  of  the  A.  C,  E.  and  the  G.  P,  A,  (Norman,  Baker,  Doeh- 
ring  1951,  p.  369)0"  Data  was  reviewed,  isolating  the  time 
score  as  a  rigidity  index;  differences  were  again  insignifi¬ 
cant.  In  conclusion,  Norman,  Baker,  and  Doehring  questioned 
the  validity  of  the  Vygotsky  Test  of  Concept  Formation  as  a 
measure  of  rigid  thinking. 

None  of  the  studies  which  have  been  considered  employed 
the  Vygotsky  Test  per  se  as  a  measure  of  rigidity.  It  is, 
rather,  the  analysis  of  Vygotsky  Test  performance  or,  more 
specifically,  the  method  of  administration  and  scoring  util¬ 
ized  in  the  study  which  indicated  the  degree  of  rigidity  in 
the  subject’s  approach  to  the  task. 

Most  scoring  and  administration  procedures  employed  were 
derivatives  of  Hanfmann  and  Kasanin's  method.  The  measure 
of  rigidity  obtained  was  contingent  upon  the  length  of  time 
and  number  of  clues  involved  in  the  test  session,  which  is 
a  dubious  indication  of  rigidity.  However,  Penny’s  (1951) 

1 

modifications  of  administration  and  scoring  produce  objec¬ 
tive  scores  which  correspond  to  Rapaport's  (1945,  p.  464-465) 
definitions  of  flexibility  and  rigidity  in  Vygotsky  Test 
performance.  Specific  administration  instructions  are  given 
in  Appendix  A ;  scoring  procedures  are  given  in  Chapter  IV, 
Scoring  and  Administration  of  the  Vygotsky  Test  ( p .  60  ) 


. 
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PART  III;  INTEGRATION 


This  investigation  incorporates  theory  and  empirical 
data  from  two  areas  of  psychological  research^  the  nature 
of  behavioral  rigidity  and  processes  of  concept  formation. 

This  chapter  included  a  review  of  the  literature  pertaining 
to  rigidity.  Specifically,  two  significant  aspects  were 
considered . 

(i)  Although  the  term  "rigidity1*  is  used  extensively 
throughout  psychologi cal  literature,  a  universally  accepted 
definition  of  this  behavior  pattern  apparently  has  not  been 
produced.  Divergent  concepts  may  be  acquired  from  the  writ¬ 
ings  of  Kounin  (1944),  Werner  (1946),  Cattell  and  Tiner  (1949),, 
and  Bus  s  (19  5  2  ). 

(ii)  The  literature  distinguishes  two  bodies  of  research, 
regarding  rigidity  as  either  a  generalized  personality  trait 
or  a  field  specific  factor. 


The  first  assumption,  exemplified  by  Pinard  (1932), 
Rokeach  (1948,  1949),  and  others,  presents  the  idea  of  a 
general  rigidity  factor  influencing  every  sphere  of  human 
behavior.  Thus  Rokeach  concluded  that 

the  rigidity  inherent  in  the  ethnocentric  person’s 
solution  of  social  problems  is  not  an  isolated  pheno¬ 
menon  but  is  rather  an  aspect  of  a  general  rigidity  fac¬ 
tor  which  will  also  manifest  itself  in  the  solution  of 
any  problem,  be  it  social  or  non-social  (1948,  p.  259). 
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Recently,,  Rubenowitz  hypothesized  that  "  0  „  „  the  way 

a  person  behaves  or  thinks  in  one  situation  is  not  an  iso¬ 
lated  phenomenon  within  the  personality,  but  rather  an  as¬ 
pect  of  a  general  fundamental  factor  (1963,,  p  „  230)„"  His 
study  confirmed  his  original  hypothesis,  leading  him  to  con¬ 
clude  that 

in  adults^  a  general  factor  of  flexi bility- rigidity 
can  be  identified,,  a  factor  which  accounts  for  a  consi¬ 
derable  part  of  the  variance  in  thinking,,  attitudes,,  and 
displayed  behavior  (Rubenowitz  1963,,  p»  232  )  . 


Although  Rubenowitz  essentially  supported  Rokeachls 
conception  of  the  nature  of  rigidity,,  he  differed  in  one 
significant  aspect .  Rubenowitz  maintained  that  the  effect 
of  rigidity  on  personality  was  excluded  from  ”int ellectual 
problem  solving  o " 

We  agree  that  many  important  aspects  of  cognitive 
functioning  can  be  attributed  to  personality  rather  than 
to  intelligence  but  we  -are  not  inclined  to  agree  when 
he  ^RokeachJ  includes  intellectual  problem  solving  among 
those  aspects o  According  to  our  findings  a  person’s 
ideological  orientation  may  be  clearly  distinguished 
from  his  conceptual  behavior  in  intellectual  problem 
solving  when  emotions  are  not  involved  (Rubenowitz  1963* 
p  .  2  3  7). 


In  contradiction  to  this  concept  of  the  nature  of  be¬ 
havioral  rigidity,,  a  second  theoretical  body  may  be  discrim¬ 
inated.  Luchins  (1949,,  1951),,  Applezweig  (1954)^  and  others 
perceived  rigidity,,  not  as  a  generalized  factor  pervading 
the  total  personality,  but  as  a  construct  unique  to  a  spec- 
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From  the  controversy  regarding  the  existence  of  rig¬ 
idity  as  a  general  personality  factor  as  opposed  to  being 
a  characteristic  response  to  specific  types  of  situations^ 
the  present  study  developed.  The  research  was  designed  to 
examine  whether  individuals  who  are  predominantly  rigid  in 
their  social  attitudes  exhibit  rigidity  to  a  higher  degree 
on  a  task  requiring  the  formulation  of  a  new  concept,  than 
subjects  whose  attitudes  indicate  low  social  rigidity.  A 
measure  of  social  rigidity  was  obtained  by  Gough-Sanf ord 
Rigidity  Scale  performance. 

As  the  problem  under  investigation  incorporated  rigid¬ 
ity  established  on  a  non-social  task,  an  additional  instru¬ 
ment,  the  Vygotsky  Test  of  Concept  Formation,  was  adminis¬ 
tered.  This  instrument  was  employed  in  consideration  of 
these  research  conditions : 

(l)  The  study  required  an  objective  assessment  of  non¬ 
social  rigidity,  which  may  be  obtained  via  Penny  scores  of 
Vygotsky  Test  performance. 

(2.)  The  study  required  a  conceptual  performance  mea¬ 
sure  to  investigate  Rubenowitz 1 s  (1963,  p.  237)  specifica¬ 
tion  that  conceptual  behavior  is  disjunct  from  personality 


effects . 
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Previous  administrations  of  the  Vygotsky  Test  provided 
opportunity  for  the  observation  that  several  subjects  exhi¬ 
bited  distinctly  rigid  patterns  of  performance  according  to 
Rapaport's  definition  (1945,,  p.  4  64),  A  review  of  the  rele¬ 
vant  literature  dichot omi zing  the  nature  of  rigidity  as  a 
constituent  of  personality  gave  impetus  to  this  research. 

Studies  involving  the  Vygotsky  Test  have  indicated  that 
test  performance  may  be  modified  by  specific  subject  varia¬ 
bles.  Although  level  of  intellectual  functioning  may  be  de¬ 
termined  by  test  performances  intervening  factors  may  alter 
the  pattern  of  test  performance.  Rapaport  (1945,,  p.  464) 
considered  personality  characteristics  effectual  determin¬ 
ants  of  task  performance  on  Vygotsky  Test,  Thompson  (1941) 
and  Meece  and  Rosenblum  (1965)  supported  Vygotsky's  conclu¬ 
sion  that  true  conceptual  thought  is  practicable  only  at 
puberty . 

Variability  in  test  performance  attributable  to  subject 
differences  is  an  advantageous  circumstance  when  data  pertain¬ 
ing  to  the  processes  of  concept  formation,,  rather  than  indi¬ 
cations  of  conceptual  level,,  are  serviceable.  The  valid¬ 
ity  of  the  test  in  any  circumstances  is  dependent  on  the  met¬ 
hod  of  administration  and  scoring  employed,,  subjecting  the 
construct  being  investigated  to  objective  measurement. 

Several  reviews  of  the  Vygotsky  test  have  been  published 
(Pickford  and  Pickford,,  1943;  Rapaport,,  1945;  Hartman,,  1947; 
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Zangwill,  1949).  Although  Western  psychologists  have  insti¬ 
tuted  objective  scoring  systems  to  render  essential  data 
from  test  performances  for  analysis,  the  limited  body  of  em¬ 
pirical  research  involving  the  Vygotsky  Test  indicates  that 
its  primary  utility  remains  in  the  area  of  clinical  rather 
than  experimental  psychology. 


CHAPTER  III 


DEFINITIONS  AND  HYPOTHESIS 

STUDY  DEFINITIONS 

Throughout  this  study,  the  following  definitions  were 
employed  . 

Social  Rigidity 

This  construct  was  measured  by  the  Gough-Sanford  Rig¬ 
idity  Scale  to  determine  the  individual’s  degree  of  rigidity 
in  social  thinking.  A  Likert  scale  was  utilized  to  establish 
the  degree  of  agreement  or  disagreement  between  individual 
items  (Rokeach,  McGovney,  Denny  I960,,  p.  185;  Rubenowitz 
1963,  p.  83).  Low  scores  were  interpreted  to  indicate  a  low 
degree  of  social  rigidity;  high  scores  indicated  a  high  de¬ 
gree  of  social  rigidity.  On  the  basis  of  these  initial 
scores,  the  following  groups  were  distinguished. 

Maximal  Group  -  those  individuals  who  scored  at  least  1.75 

standard  deviations  above  the  mean  on  the 
Gough-Sanford  Rigidity  Scale,  exhibiting 
high  social  rigidity. 

Equivocal  Group  -  an  equivalent  number  of  individuals  sel¬ 
ected  at  random,  whose  scores  lay  between 
1.75  standard  deviations  above  and  below 
the  mean  on  the  Gough-Sanford  Rigidity  Scale, 
exhibiting  moderate  social  rigidity. 
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Minimal  Group  -  those  individuals  who  scored  at  least  1.75 

standard  deviations  below  the  mean  on  the 
Gough-Sanf ord  Rigidity  Scale^  exhibiting 
low  social  rigidity. 


Non-Social  Rigidity 


This  component  was  measured  by  the  Vygotsky  Test  of 
Concept  Formation^  utilizing  the  Penny  (1951)  method  of  ad¬ 
ministration  and  scoring,  Rapaport  (1945.)  proposed  the  fol¬ 
lowing  definitions  of  conceptual  rigidity  and  flexibility,, 
in  terms  of  performance  on  this  test. 

Non-social  rigidity  - 

the  inability  to  discard  an  idea  once  conceived 
a  resistance  to5  or  rejection  of,,  the  implications  -- 
in  the  form  of  clues  --  for  the  modification  or  discard¬ 
ing  of  concepts  (Rapaport  1945,,  p.  465), 


Non-social  flexibility  - 

,,,  the  ability  to  modify  concepts  once  developed 
upon  encountering  difficulty  or  failure  ,,,  the  capa¬ 
city  for  delaying  decision  until  sufficient  relevant 
data  is  known  the  ability  to  work  with  more  than 

one  concept  simultaneously  without  confounding 

them  and  becoming  disorganized  and  directionless 
(Rapaport  1945,,  p.  4  64), 


As  rigidity  and  flexibility  are  considered  as  the  ex¬ 
tremes  of  a  continuum,,  the  term  non-rigid  as  employed  in  the 
present  study  is  synonymous  to  flexible. 
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HYPOTHESIS  OF  THE  STUDY 

The  following  hypothesis  was  investigated  through  the 
present  study. 

Hi:  No  significant  difference  exists  among  groups  ex¬ 

hibiting  high,,  moderate,,  and  low  rigidity  on  a  mea 
sure  of  social  behavior  in  formulating  a  new  con¬ 
cept  in  a  non-social  context. 

In  terms  of  the  instrument  utilized*  the  trends  regard¬ 
ing  non-social  rigidity  were  determined  by  the  multiple  ver¬ 
sus  single  system  difference  and  the  rigidity  per  cent  score 
(Penny  1951*  p.  81).  In  this  view*  the  following  is  stated? 

At  No  significant  difference  exists  among  the  three 
groups  in  non-social  rigidity  as  measured  by  the 
multiple  versus  single  system  difference. 

B:  No  significant  difference  exists  among  the  three 

groups  in  non-social  rigidity  as  measured  by  the 
rigidity  per  cent  score. 
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CHAPTER  IV 


EXPERIMENTAL  PROCEDURE  AND  DESIGN 

THE  SAMPLE 

The  Gough-Sanf ord  Rigidity  Scale  (Rokeach  and  Fruchter 
1956;  Fruchter,  Rokeach,  Novak  1958;  Rokeach,  McGovney, 

Denny  1960,  p.  418)  was  administered  to  779  students  en¬ 
rolled  in  Introductory  Educational  Psychology  during  the 
1967-1968  winter  session  at  the  University  of  Alberta. 

From  the  population,  members  of  the  following  experi¬ 
mental  groups  were  selected. 

(a)  Maximal  group  -  consisting  of  individuals  who 

scored  at  least  1.75  standard  deviations 
above  the  mean  of  Gough-Sanf ord  Rigidity 
Scale  distribution,  exhibiting  high  social 
rigidity . 

(b)  Equivocal  group  -  consisting  of  an  equivalent  num¬ 

ber  of  individuals  selected  at  random  who 
scored  between  1.75  standard  deviations  above 
and  below  the  mean  of  Gough-Sanf ord  Rigidity 
Scale  distribution,  exhibiting  moderate  soc¬ 
ial  rigidity. 

(c)  Minimal  group  -  consisting  of  individuals  who  scored 

at  least  1.75  standard  deviations  below  the 
mean  of  Gough-S anf o rd  Rigidity  Scale  distri- 


' 
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bution,  exhibiting  low  social  rigidity. 

The  distribution  of  scores  on  the  Gough-S an f o rd  Rigid¬ 
ity  Scale,  with  calculated  mean  and  standard  deviation,  is 
presented  in  Table  III.  Figure  1  illustrates  the  distribu¬ 
tion  of  Gough-Sanford  Rigidity  Scale  scores  for  the  total 
population,  plus  distributions  by  sex. 

The  experimental  sample  contained  120  possible  subjects; 
the  testing  sessions  involved  90  actual  subjects  uniformly 
representing  the  three  designated  groups. 

Freshmen  students  were  utilized  in  this  study  to  con¬ 
trol  two  conditions  significant  to  performance  on  the  sec¬ 
ond  instrument,  the  Vygotsky  Test  of  Concept  Formation. 

(a)  education:  Hanfmann  and  Kasanin  (1942,  p.  90) 
concluded  that  performance  on  the  concept  formation  test 
was  related  to  educational  attainment.  All  subjects  in  the 
study  met  a  minimum  educational  requirement  of  twelve  years 
of  formal  education. 

(b)  development:  Vygotsky  (1966,  p.  58)  concluded 
that  the  intellectual  functions  prerequisite  to  concept  for¬ 
mation  matured  at  puberty.  Thompson  (1941)  and  Meece  and 
Rosenblum  (1965)  concurred  with  this  finding.  All  subjects 
in  the  study  met  a  basal  age  requirement  of  seventeen  years. 
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TABLE  III 


DISTRIBUTION  OF  SCORES  ON  THE 
GOUGH-SANFORD  RIGIDITY  SCALE  IN  THE  TOTAL 
POPULATION  AND  BY  SEX 


MARK  RANGE 

N  (MALES) 

N  (FEMALES) 

TOTAL  N 

22-26 

0 

0 

0 

27-31 

0 

0 

0 

32-36 

0 

0 

0 

37-41 

1 

0 

1 

42-46 

0 

2 

2 

47-51 

0 

0 

0 

52-56 

2 

2 

4 

57-61 

2 

8 

10 

62-66 

8 

15 

23 

67-71 

13 

22 

35 

72-76 

20 

40 

60 

77-81 

30 

41 

71 

82-86 

32 

65 

97 

87-91 

49 

91 

140 

92-96 

35 

67 

102 

97-101 

22 

55 

77 

102-106 

16 

t 

46 

62 

107-111 

12 

36 

48 

112-116 

7 

22 

29 

TABLE  III 


(CONTINUED) 


MARK  RANGE 

N  (MALES) 

N  (FEMALES) 

TOTAL  N 

117-121 

2 

7 

9 

122-126 

1 

3 

4 

127-131 

2 

1 

3 

132-136 

0 

2 

2 

137-141 

0 

0 

0 

142-146 

0 

0 

0 

147-151 

0 

0 

0 

152-156 

0 

0 

0 

TOTALS 

2  54 

52  5 

779 

.  .  .  -  - 

MEAN 


88.275 


STANDARD  DEVIATION  14.100 
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22  42  62  82  102  122  142  162 

FIG.  11  GOUGH  ~  SANFORD  RIGIDITY  SCORES 
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STUDY  PROCEDURE 


Gathering  of  the  data  entailed  both  group  and  indivi 
dual  testing  sessions.  The  group  sessions,  employing  the 
Gough-S anf o rd  Rigidity  Scale.,  involved,  seminar  groups  in 
Introductory  Educational  Psychology. 


After  group  session  data  was  scored  and  tabulated,  and 
experimental  subjects  were  designated,  individual  testing 
sessions  were  scheduled.  All  individual  sessions,  employ¬ 
ing  the  Vygotsky  Test  of  Concept  Formation,  were  conducted 
under  uniform  conditions  regarding  examiner,  setting,  and 
administrative  instructions.  Instructions  to  the  subject 
were: 


"Here  are  22  different  looking  blocks.  Though  they 
all  LOOK  different  they  can  REALLY  be  sorted  into  four 
kinds.  Each  of  these  kinds  has  a  name.  This  one 
(orange  triangle  Mur)  is  a  Mur.  (It  Is  placed  name  up¬ 
wards,  in  the  Mur  section  of  the  sorting  board.).  The 
names  of  the  others  are  Lags,  Cevs,  and  Biks .  Now, 
what  I  want  you  to  do  is  to  take  the  blocks  ONE  BY  ONE 
and  sort  them  into  the  four  different  groups.  Don’t 
turn  the  blocks  up- side  down  because  the  names  are  un¬ 
derneath  ,  I  suggest  that  you  start  by  picking  out  the 
Murs  and  putting  them  here, ( Indicate  the  Mur  section 
of  the  sorting  board).  After  each  move  I’ll  tell  you 
if  you  are  right  or  not.  Right,  go  ahead  (Penny  1951, 

p . 68  )  . 


No  time  limit  was  imposed  on  the  subject.  The  subject 
was  required  to  verbalize  his  attempt  at  solution  following 
each  move.  This  data  was  recorded  on  the  Vygotsky  Record 
Form  (Appendix  B  )  and  transferred  to  the  Vygotsky  Profile 
Sheet  (Appendix C  )• 


_ 


At  the  conclusion  of  each  individual  session,  the  nat¬ 
ure  of  the  study  was  explained  and  the  subject  was  requested 
to  maintain  the  validity  of  subsequent  testing  sessions  by 
not  discussing  the  proceedings. 

THE  INSTRUMENTS 

Two  instruments  were  employed  to  obtain  analogous  mea¬ 
sures  of  social  and  non-social  rigidity  from  each  subject. 

Gough-S anf o rd  Rigidity  Scale 

The  Gough-S anf o rd  Rigidity  Scale  was  employed  to  mea¬ 
sure  rigidity  in  social  thinking  and  behavior.  Rubenowitz 
(1963^  p.  83)  described  this  instrument  as  11  ...  a  measure 
of  resistance  to  change  in  single  habits  or  sets.”  Rokeach 
(I960;  p.  184)  observed  that  the  instrument  is  extensively 
used  and  also  commented  that  it  ”  ...  is  now  included  in  the 

California  Psychological  Inventory;  where  it  is  labelled 
Fx  (Flexibility  (i960;  p.  418). 

The  Gough-S anf o rd  Rigidity  Scale  was  administered;  em¬ 
ploying  a  Likert  method  of  scaling;  to  approximate  the  in¬ 
vestigations  of  Rokeach;  McGovney,  Denny  (I960)  and  Ruben¬ 
owitz  (1963).  The  Gough-S anf ord  Rigidity  Scale  (Rokeach; 
McGovney;  Denny  I960;  p.  418)  is  presented  in  Appendix  D  . 

A  test  reliability  coefficient  calculated  on  retests 
of  50  individuals  selected  at  random  from  the  total  popula- 


' 
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tion  yielded  a  Pearson  r  of  .76=  (Appendix  E)  . 

Vygotsky  Test  of  Concept  Formation 

The  Vygotsky  Test  of  Concept  Formation  material  consists 
of  twenty-two  blocks,,  distinguished  by  five  colors,  six 
shapes ,  two  heights  (tall  and  flat),,  and  two  sizes  of  upper 
surface  (large  and  small).  Written  on  the  underside  of  each 
block  is  one  of  four  nonsense  words  (lag,,  bik,,  mur,  cev)  . 
Regardless  of  the  color  or  shape  of  the  block,,  lag  is  writ¬ 
ten  on  all  tall  large  figures ,  bik  on  all  flat  large  figures, 
mur  on  all  tall  small  ones,  and  cev  on  all  flat  small  ones. 
The  subject's  task  is  to  place  these  blocks  into  four  classes 

The  nature  of  the  Vygotsky  Test  of  Concept  Formation 
has  made  a  measure  of  reliability  difficult  to  establish. 
Semeonoff  and  Trist  (19585  p.  23) 3  in  administrations  of  a 
parallel  form  of  the  test  devised  by  Laird,,  noted  that  be- 
havior  patterns  on  the  two  forms  indicated  "such  consistency 
of  approach1'  that  diagnostic  implications  of  reliability 
received  support  . 

Scoring  and  administration  of  the  Vygotsky  Test.  The  method 
of  administration  and  scoring  developed  by  Penny  (1951)  was 
employed  as  it  furnishes  a  measure  of  task  approach  rigidity. 
Alternate  methods  of  scoring  were  considered  but  judged  inap¬ 
propriate  to  the  requirements  of  this  study  (Hanfmann  and 
Kasanin,  1937;  Semeonoff  and  Laird5  1952;  Semeonoff  and  Trist 
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1958  )  . 

The  Penny  method  of  administration  and  scoring  of  the 
Vygotsky  Test  was  chosen,  as  this  system 

(1)  reduces  test  administration  time, 

(2)  systematizes  the  method  of  recording  data, 

(3)  standardizes  the  test  situation,  and 

(4)  produces  an  exact  subject  performance  record 
( Penny  1951,  p.  65). 

The  Penny  (1951)  scoring  system  yields  data  on  seven 
variables.  Separate  scores  are  obtained  for  each  of  the 
following  components: 

(1)  the  number  of  correct  moves  (those  which  are  based 
on  height  and  width,  or  height  and  surface  area),  denoted 
"CM"; 

(2)  the  number  of  clues  given  by  the  examiner,  denoted 
"clues"; 

(3)  the  number  of  reversions  (repetition  of  an  incor¬ 
rect  move),  denoted  "Rev."; 

(4)  the  difference  of  the  number  of  "common"  and  "un¬ 
common"  systems  of  grouping  used  during  the  test,  denoted 
"C:U:  System  Difference"  - 

(a)  Common  systems  -  those  which  are  most  frequent¬ 
ly  used  (height,  width,  color,  etc.), 

(b)  Uncommon  systems  -  those  which  are  not  com¬ 


monly  utilized; 
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(5)  the  extent  to  which  common  and  uncommon  moves  are 
employed,,  denoted  "CsU  Moves  -Difference”; 

(6)  the  difference  between  the  number  of  complex  (mul¬ 
ti-variable)  and  single  system  moves.,  denoted  "Multiple  ver¬ 
sus  Single  System  Difference"; 

(7)  the  rigidity  per  cent  score  (the  per  cent  of  moves 
according  to  the  preferred  incorrect  system),,  denoted  "R 
per  cent". 

Of  the  seven  sources  of  data  outlined  above,  two  were 
significant  to  this  study” 

(1)  the  multiple  versus  single  system  difference,  and 

(2)  the  rigidity  per  cent  score. 

These  two  variables  correspond  to  those  characteristics 
of  test  performance  which  Rapaport  described  as  indicative 
of  (l)  flexibility  and  (2)  rigidity  (Penny  19513  p.  81). 

The  Penny  method  of  administration  involves  three  sec¬ 
tions.  Parts  II  and  III  are  required  only  if  the  subject  has 
been  unsuccessful  in  the  preceding  section.  Detailed  admin¬ 
istration  procedures  are  reproduced  in  Appendix  A  . 

EXPERIMENTAL  DESIGN 

Subjects  were  assigned  to  experimental  groups  on  the 
basis  of  scores  obtained  on  the  Gough-S anf o rd  Rigidity  Scale. 
Individuals  who  scored  1.75  standard  deviations  and  above 
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on  the  Gough-S anf o rd  Rigidity  Scale  were  assigned  to  the  max¬ 
imal  group.  Individuals  who  scored  1.75  standard  deviations 
and  below  on  the  Gough-Sanf ord  Rigidity  Scale  were  assigned 
to  the  minimal  group.  An  equivalent  number  of  individuals 
selected  at  random  who  scored  between  1.75  standard  devia¬ 
tions  above  and  below  the  mean  on  the  Gough-Sanf ord  Rigidity 
Scale  were  assigned  to  the  equivocal  group. 

An  analysis  of  variance  was  performed  to  test  for  sig¬ 
nificant  differences  among  the  three  groups.  A  parametric 
measure  was  selected  as  n  ...  that  test  will  be  more  power¬ 
ful  than  any  other  in  rejecting  H0  when  it  is  false  (Siegel 
1956,  p.  19).”  The  utility  of  the  analysis  of  variance  mod¬ 
el  is  noted  by  Winer  (1962,  p.  47).  An  analysis  of  vari¬ 
ance  was  therefore  considered  appropriate  to  determine  whe¬ 
ther  the  observed  differences  were  significant. 

The  following  assumptions  underlie  the  use  of  the  ana¬ 
lysis  of  variance  model. 

Assumption  1:  ...  the  distribution  of  the  variables  in  the 

population  from  which  the  samples  are  drawn 
are  normal  (Ferguson  1966,  p.  294). 

Assumption  2 :  ...  the  variances  in  the  populations  from  which 

the  samples  are  drawn  are  equal.  This  is  known 
as  homogeneity  of  variance  (Ferguson  1966, 


p.  294). 
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Assumption  3:  ...  the  effects  of  various  factors  on  the  to¬ 

tal  variation  are  additive...  (Ferguson  1966, 
p.  294). 

Assumption  4:  ...  the  observations  must  be  independent 

(Ferguson  1966,  p.  294). 

Assumption  5:  ...  variables  involved  must  have  been  measured 

in  at  least  an  interval  scale,  so  that  it  is 
possible  to  use  the  operations  of  arithmetic 
...  on  the  scores  (Siegel  1956,  p.  19). 


Ferguson  (1966,  p.  295)  commented  that,  "With  most  sets 
of  real  data  the  assumptions  underlying  the  analysis  of  vari¬ 
ance  are  at  best  only  roughly  satisfied."  He  added  that 

...  reasonable  departures  from  the  assumptions  of 
normality  and  homogeneity  may  occur  without  seriously 
affecting  the  validity  of  the  inferences  drawn  from 
the  data  (Ferguson  1966,  p.  295). 


Similarly,  Winer  (1962,  p,  93)  stated  that  "  ...  F  tests 
are  robust  with  respect  to  departures  from  homogeneity  of 
variance  ...,"  therefore  "  ...  the  experimenter  need  be  con¬ 

cerned  about  only  relatively  large  departures  from  the  hy¬ 
pothesis  of  equal  population  variances." 

The  structural  model  for  single  factor  experiments, 
described  as  Model  I  (Winer  1962,  p.  56-62)  or  the  fixed 
constants  model,  imposes  the  additional  assumption  that  in- 
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ferences  can  be  made  only  with  respect  to  the  classifica¬ 
tions  utilized  in  the  investigation , 

Scheffe  (19595  p  .  71).,  considers  the  F  test  a  statis¬ 
tical  technique  to  establish  whether  any  differences  signi¬ 
ficant  from  zero  exist  in  the  observed  data.  A  significant 
F  test  indicates  the  existence  of  real  differences  between 
cell  totals  (n's  being  equal)  or  between  cell  means  (n's 
being  unequal ) . 

The  Newman-Kuels  procedure  (Winer  19623  p .  80)  is  util¬ 
ized  to  test  the  significance  of  differences  of  means  between 
groups  after  a  significant  overall  F. 

The  Hartley  test  for  homogeneity  of  variance  (re  Assump¬ 
tion  2)  was  performed  to  test  the  hypothesis 
0  12  =  6  22  =  6  k2 
via  the  statistic 

Fmax  =  largest  of  k  treatment  variances 
smallest  of  k  treatment  variances 


The  parametrics  associated  with  this  distribution  are 
k  ,,  number  of  groups.,  and  n-1,  the  degrees  of  freedom  for 
each  treatment  variance  (Winer  1962.,  p.  93).  When  the  ob¬ 
served  Fmax  is  greater  than  the  tabled  value  associated  with 
the  selected  level,  the  hypothesis  of  homogeneity  of  var¬ 


iance  is  rejected. 


, 
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Regarding  the  analysis  of  variance  model,,  Assumptions 
2,  3 j  and  4  were  met.  Although  the  experimental  groups  es¬ 

tablished  by  a  predetermined  criteria  for  group  membership 
did  not  constitute  a  normal  distribution  (Assumption  1 )  , 
the  original  population  scores  indicated  such  a  distribution 
(See  page  5 7 }  Figure  l).  Assuming  that  a  constant  difference 
exists  between  units  of  measurement  on  the  rigidity  per  cent 
scale,  or  that  it  has  "interval  scale  characteristics,"  As- 
sumption  5  was  considered  satisfied  (Siegel  1956,  p,  26-27). 
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CHAPTER  V 


ANALYSIS  OF  THE  DATA 

The  following  chapter  consists  of  two  sections.  Part  I 
presents  the  analysis  performed  on  the  multiple  versus  sin¬ 
gle  system  difference  scores;  Part  II  presents  the  analysis 
performed  on  the  rigidity  per  cent  scores.  A  one-way  ana¬ 
lysis  of  variance  (Winer  1962,  p.  56)  was  performed  to  test 
for  significant  differences  among  the  maximal,  equivocal, 
and  minimal  groups  regarding  each  score. 

PART  I:  ANALYSIS  OF  MULTIPLE  VERSUS 

SINGLE  SYSTEM  DIFFERENCE  SCORES 

Test  for  Homogeneity  of  Variance  in  Multiple  versus 

Single  System  Difference  Scores 

A  Hartley  test  for  homogeneity  of  variance  (Winer  1962, 
p.  93)  was  performed  on  the  variances  obtained  on  the  mul¬ 
tiple  versus  single  system  difference  scores.  The  variances 
are  presented  in  Table  IV. 

TABLE  IV 


VARIANCES  FOR  MULTIPLE  VERSUS 
SINGLE  SYSTEM  DIFFERENCE  SCORES 


MAXIMAL 

EQUIVOCAL 

MINIMAL 

64 .25 

50 . 51 

102 .27 
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Appropriate  values  were  substituted  in  the  following 
formula . 

FMAX  =  S.2  largest 
S ^  smallest 

fMAX  =  102 .27 
50.51 

fMAX  =  2.02 

The  critical  value  of  F^ax  was  found  to  be  2.46  at  the 
.05  level,  where  k  =  3  and  df  =  29.  The  calculated  F^ax 
of  2.02  does  not  exceed  the  critical  value  at  the  .05  level 
of  significance,  substantiating  the  assumption  of  homogen¬ 
eity  of  variance  among  multiple  versus  single  system  differ¬ 
ence  scores  . 

Test  for  Significant  Difference  of  Means  for  Multiple 

versus  Single  System  Difference  Scores 

Means  and  standard  deviations  for  the  multiple  versus 
single  system  difference  scores  of  the  three  groups  are  pre¬ 
sented  in  Table  V. 

The  analysis  of  variance  for  multiple  versus  single  sys¬ 
tem  difference  scores  is  summarized  in  Table  VI.  No  signi¬ 
ficant  differences  were  found  among  the  maximal,  equivocal, 
and  minimal  group  scores  at  the  .05  level  of  significance. 

As  the  F  -  ratio  did  not  attain  significance,  testing 
of  differences  between  pairs  of  means  was  not  performed. 
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TABLE  V 

MEANS  AND  STANDARD  DEVIATIONS 
FOR  MULTIPLE  VERSUS  SINGLE  SYSTEM  DIFFERENCE  SCORES 


MAXIMAL 

EQUIVOCAL 

MINIMAL 

MEANS 

22 .40 

25 .33 

22 . 73 

STANDARD 

DEVIATIONS 

8 .02 

7.11 

10.11 

N  =  30 

N  =  30 

N  =  30 

TABLE  VI 

SUMMARY 

OF  ANALYSIS 

OF  VARIANCE 

FOR  MULTIPLE  VERSUS  SINGLE  SYSTEM  DIFFERENCE  SCORES 

SOURCE 

S  .  S  . 

d.  f. 

M  .  S  .  F 

BETWEEN  GROUPS 

154 .76 

2 

77.38  1.07 

EXPERIMENTAL  ERROR 

6293 .73 

87 

72  .  34 

TOTAL 

6448 .49 

89 

F.95  (2,87)  =  3.12 
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PART  II:  ANALYSIS  OF  RIGIDITY  PER  CENT  SCORES 

Test  for  Homogeneity  of  Variance  in  Rigidity  Per  Cent  Scores 

A  Hartley  test  for  homogeneity  of  variance  (Winer  1962, 
p.  93)  was  performed  on  the  variances  obtained  on  the  rigid¬ 
ity  per  cent  scores.  The  variances  are  presented  in  Table 
VII . 


TABLE  VII 

VARIANCES 

FOR  RIGIDITY  PER  CENT  SCORES 

MAXIMAL 

EQUIVOCAL 

MINIMAL 

58 . 75 

54 . 65 

113.06 

Appropriate  values  were  substituted  in  the  following 
f  o  rmul a . 

fMAX  -  _S2  largest 
S2  smallest 

FMAX  =  -113  -  06 
54 . 65 

fMAX  =  2.07 

The  critical  value  of  F^AX  was  found  to  be  2.46  at  the 
.05  level,  where  k  =  3  and  df  =  29.  The  calculated  F^^X 
of  2.07  does  not  exceed  the  critical  value  at  the  .05  level  of 
significance,  substantiating  the  assumption  of  homogeneity 
of  variance  among  rigidity  per  cent  scores. 
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Test  for  Significant  Pi fference  of  Means  for  Rigidity  Per 
Cent  Scores 

Means  and  standard  deviations  for  the  rigidity  per  cent 
scores  of  the  three  groups  are  presented  in  Table  VIII. 

The  analysis  of  variance  for  rigidity  per  cent  scores 
is  summarized  in  Table  IX.  No  significant  differences  were 
found  among  the  maximal,  equivocal,  and  minimal  group  scores 
at  the  .05  level  of  significance. 

Since  the  F  -  ratio  did  not  attain  significance,  test¬ 
ing  of  differences  between  pairs  of  means  was  not  performed. 

TABLE  VIII 

MEANS  AND  STANDARD  DEVIATIONS 
FOR  RIGIDITY  PER  CENT  SCORES 


MAXIMAL 

EQUIVOCAL 

MINIMAL 

MEANS 

16 . 99 

13 . 99 

18 . 58 

STANDARD 

DEVIATIONS 

7.47 

7 . 39 

10 . 63 

N  =  30 

N  =  30 

N  =  30 

- 
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TABLE  IX 


SUMMARY  OF  ANALYSIS  OF  VARIANCE 
FOR  RIGIDITY  PER  CENT  SCORES 


SOURCE 

SS 

d.  f. 

M.  S.  F 

BETWEEN  GROUPS 

326.09 

2 

163.05  2.19 

EXPERIMENTAL  ERROR 

6480.28 

87 

74.49 

TOTAL 

6806.37 

89 

F.95  (2,87)  -  3.12 
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CONCLUSION 

Analysis  of  the  data  indicated  that  no  significant  dif¬ 
ference  existed  among  the  three  group  means  regarding  either 
multiple  versus  single  system  difference  scores  or  rigidity 
per  cent  scores.  This  conclusion  implies  that,  in  terms  of 
the  measures  employed  in  the  study,  no  significant  relation¬ 
ship  existed  between  social  and  non-social  rigidity. 


. 


CHAPTER  VI 


DISCUSSION  AND  IMPLICATIONS 

SUMMARY  OF  THE  STUDY 

The  objective  of  the  present  study  was  to  investigate 
whether  subjects  exhibited  a  general  rigidity  performance 
on  both  social  and  non-social  measures  of  behavior.  Spec¬ 
ifically,,  the  subject  1 s  degree  of  rigidity  was  established 
on  a  social  behavior  scale  and  related  to  his  pattern  of 
performance  on  an  objective  test  of  concept  formation. 

Following  administration  of  the  Gough-S anf o rd  Rigidity 
Scale  to  freshmen  students  enrolled  in  Introductory  Educa¬ 
tional  Psychology  at  the  University  of  Alberta,,  the  follow¬ 
ing  groups  were  distinguished. 

(a)  Maximal  group  -  consisting  of  individuals  who 

scored  at  least  1.75  standard  deviations  abov 
the  mean  of  Gough-S anf ord  Rigidity  Scale 
di stributionj  exhibiting  high  social  rigid¬ 
ity  . 

(b)  Equivocal  group  -  consisting  of  an  equivalent  num¬ 

ber  of  individuals  selected  at  random  who 
scored  between  1.75  standard  deviations 
above  and  below  the  mean  of  Gough-S anf o rd 
Rigidity  Scale  di s t ribut ion }  exhibiting  mod¬ 
erate  social  rigidity. 


, 
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(c)  Minimal  group  -  consisting  of  individuals  who 
scored  at  least  1.75  standard  deviations 
below  the  mean  of  Gough-Sanf ord  Rigidity 
Scale  dis tribution,  exhibiting  low  social 
rigidity . 

Each  group  consisted  of  30  subjects,,  to  whom  the  Vy¬ 
gotsky  Test  of  Concept  Formation  was  administered  individu¬ 
ally.  Using  the  Penny  technique  of  administration  and  scor¬ 
ing,  a  multiple  versus  single  system  score  and  a  rigidity 
per  cent  score  were  obtained  for  each  subject. 

The  hypotheses  of  the  study  were: 

A:  No  significant  difference  exists  among  the  three 

groups  in  non-social  rigidity  as  measured  by  the 
multiple  versus  single  system  difference. 

B:  No  significant  difference  exists  among  the  three 

groups  in  non-social  rigidity  as  measured  by  the 
rigidity  per  cent  score. 

A  one-way  analysis  of  variance  was  conducted  on  the  data 
pertaining  to  each  measure  to  test  for  overt  differences 
among  the  three  experimental  groups.  No  significant  differ¬ 
ence  among  the  groups  was  established  for  either  variable 
at  the  0.05  level  of  significance.  The  hypothesis  that 
groups  differentiated  on  the  basis  of  a  measure  of  rigidity 
in  social  attitudes  would  not  differ  in  specific  aspects  of 


' 
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their  performance  on  a  test  of  concept  formation  received 
empirical  support  in  this  study. 

DISCUSSION  OF  THE  RESULTS 

Confirmation  of  this  hypothesis  disposes  one  to  sup¬ 
port  Goodstein  (1953),  Applezweig  (1954),,  Schaie  (  1955  ), 
Wolpert  (1955),  and  French  (1955)  in  their  contention  that 
rigidity  does  not  influence  all  areas  of  an  individual^ 
behavior.  Although  one  cannot  conclude  that  a  generalized 
rigidity  factor  does  not  exist,  there  was,  within  this  stu¬ 
dy,  no  evidence  that  social  rigidity  necessarily  influences 
conceptual  behavior.  Although  the  initial  rigidity  measure 
incorporated  a  diversified  sampling  of  social  behaviors, 
purely  intellectual  activities  appeared  relatively  unaf¬ 
fected  by  social  attitudes.  The  results  of  this  study  are 
in  agreement  with  Rubenowitz 1 s  statement  regarding  the  nat¬ 
ure  of  rigidity. 

...  the  flexibility-rigidity  factor  is  of  a  more 
emotional  than  intellectual  character. 

This  leads  to  the  conclusion  that  the  flexibility 
factor  may  be  at  work  when  the  intelligence  factor  is 
not,  that  purely  intellectual  manifestations  can  b e 
found  independently  of  flexibility- rigidity,  and  that 
the  two  factors  may  interact  (Rubenowitz  1963,  p.  234). 

Two  measures  of  non-social  rigidity  were  employed  in 
the  present  study.  A  negative  multiple  versus  single  sys¬ 
tem  difference  score  was  interpreted  as  an  indication  of 


rigidity  as  defined  by  Rapaport  (Penny  1951,  p.  81).  How- 


- 


II 


ever,  the  rigidity  per  cent  score  "  ...  expresses  the  ex¬ 
tent  of  rigidity  rather  than  its  mere  presence  (Penny  1951, 
p.  81).”  The  aspect  of  rigidity  measured  by  the  rigidity 
per  cent  score  appears  to  be  similar  to  both  Werner's  (1946 
p.  43)  interpretation  of  functional  rigidity  and  Cattell 
and  Tiner's  (1949,  p.  322)  definition  of  "structural"  rig¬ 
idity.  This  measure  of  rigidity  also  appears  to  be  re¬ 
lated  in  some  aspects  to  Goldstein's  (1943,  p.  214)  descrip 
tion  of  secondary  rigidity  applied  to  a  normal  population. 
Goldstein  observed  that  a  subject  preferred  making  an  incor 
rect  response  rather  than  failing  to  respond.  This  state¬ 
ment  seems  relevant  to  the  observation,  within  the  present 
study,  that  the  rigidity  per  cent  score  approached  signi¬ 
ficance  at  the  0.10  level  whereas  the  multiple  versus  sin¬ 
gle  system  difference  score  remained  non- signi f i c ant . 

This  disparity  between  the  significance  of  the  indication 
of  rigidity  and  the  extent  of  rigidity  may  be  attributed 
to  the  subject's  desire  to  respond  in  the  test  situation 
rather  than  to  rigidity  as  a  behavior  pattern. 


IMPLICATIONS  FOR  FURTHER  RESEARCH 


The  review  of  the  literature  pertaining  to  the  Vygot¬ 
sky  Test  of  Concept  Formation  indicated  that,  although 
norms  exist  for  this  instrument  regarding  intelligence 
(Semeonoff  and  Trist,  1958)  and  conceptual  thinking  among 
children  (Meece  and  Rosenblum,  1965),  norms  with  respect 
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to  flexibility-rigidity  are  lacking.  Norming  data  using 
the  Penny  method  of  administration  and  scoring  would  in¬ 
crease  the  utility  of  this  instrument  in  psychological  re¬ 
search. 

Rokeach  (1948)  utilized  the  Einstellung  experiment 5 
commonly  a  set  task 5  as  a  measure  of  rigidity.  Recently, 
Soviet  publications  have  reported  extensive  research  be¬ 
ing  conducted  on  the  psychology  of  set  as  conceived  by  Uz- 
nadze  (1966).  The  comparability  of  Soviet  and  Western  ap¬ 
proaches  regarding  set  could  be  investigated,  employing  the 
Vygotsky  Test  of  Concept  Formation,  the  Einstellung  exper¬ 
iment,  and  Uznadze's  set  tasks  (Hertzog,  1967)  to  examine 
three  aspects  of  conceptual  rigidity. 

Hanfmann  and  Kasanin  (1942)  considered  level  of  educa¬ 
tion  an  important  variable  in  Vygotsky  Test  of  Concept  For¬ 
mation  performance.  However,  this  statement  is  question¬ 
able  as  their  population  was  substantially  abnormal,  there¬ 
fore  representing  a  limited  range  of  educational  achieve¬ 
ment.  Of  greater  reliability  would  be  a  time-lapse  study, 
utilizing  the  research  population  in  a  retest  following  fur¬ 
ther  educational  attainment.  The  parallel  form  of  the  Vy¬ 
gotsky  Test  of  Concept  Formation,  devised  by  Laird,  might 
be  incorporated  in  the  retest. 


Penny  (1951)  noted  that  age  affected  the  rigidity  pro- 
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file  of  his  subjects  based  on  Vygotsky  test  performance. 
However,  he  modified  the  results  of  his  study  by  suggest-* 
ing  that  an  abnormal  population  contributed  a  limited  ’range 
of  talent1  rather  than  a  normal  distribution.  Further  in¬ 
vestigations  might  be  conducted  employing  a  wide  range  of 
subjects,  both  normal  and  abnormal,  of  various  age  levels. 

Although  the  Vygotsky  Test  of  Concept  Formation  was 
considered  as  a  measure  of  rigidity  within  the  scope  of 
the  present  study,  it  remains  essentially  a  test  of  concept 
formation.  The  obvious  similarities  between  Piagetian  sta¬ 
ges  and  the  phases  of  conceptual  development  delineated  by 
Vygotsky,  both  of  which  culminate  in  the  attainment  of  ab¬ 
stract  thought,  suggest  the  possibility  of  comparative  stud¬ 
ies  in  regard  to  both  the  theories  and  tasks  of  conceptual 
development  proposed  by  Piaget  and  Vygotsky. 


. 


BIBLIOGRAPHY 


81 


BIBLIOGRAPHY 


Aldrich^  C.  K .  The  relationship  of  the  Concept  Formation 
Test  to  drug  addiction  and  to  intelligence ,  Journal 
of  Nervous  and  Mental  Disorders,  1944,  100,  30-34 . 

Applezweig,  Bo  G.  Some  determinants  of  behavioral  rigidity. 
Journal  of  Abnormal  and  Social  Psychology,  19  54  ,  4  9  , 
224-228  o 

Baer }  B.  J,  Factors  in  perception  and  rigidity.  Perceptual 
and  Motor  Skills,  19  64,  19(2),  563-570. 

Brown,  R.  W0  A  determinant  of  the  relationship  between  rig¬ 
idity  and  authoritarianism.  Journal  of  Abnormal  and 
Social  Psychology,  1953,  48,  469-475 

Buss,  A.  Ho  A  study  of  concept  formation  as  a  function  of 
reinforcement  and  stimulus  generalization.  Journal  of 
Experimental  Psychology,  19  50,  40,  494-504. 

Buss,  A.  H„  Some  determinants  of  rigidity  in  discrimination- 
reversal  learning.  Journal  of  Experimental  Psychology, 
1952,  44,  222-227. 

Buss,  A.  Ho  Rigidity  as  a  function  of  reversal  and  non-re¬ 
versal  shifts  in  the  learning  of  successive  discrimi¬ 
nations.  Journal  of  Experimental  Psychology,  1953,  45, 
75-81  (a). 

Buss,  A„  Ho  Rigidity  as  a  function  of  absolute  and  relation¬ 
al  shifts  in  the  learning  of  successive  discriminations. 
Journal  of  Experimental  Psychology,  1953,  45,  153-156  (b)0 

Cattell,  Ro  B.  On  the  measurement  of  perseveration.  Bri¬ 
tish  Journal  of  Educational  Psychology,  1935,  5,  7  6- 
92. 

Cattell,  R.  B.  The  riddle  of  perseverations  I  Creative  ef¬ 
fort  and  disposition  rigidity  II  Solution  in  terms  of 
personality  structure.  Journal  of  Personality,  1946, 

14,  229-238,  239-267. 

Cattell,  Ro  B.  and  Tiner  L.  G.  The  varieties  of  structur¬ 
al  rigidity.  Journal  of  Personality,  1949,  17,  3  21- 
341  . 


. 


82 


Cattell,  R.  B.,  Dubin,  S.  E.  and  Saunders,  D.  R.  Verifi¬ 
cation  of  hypothesized  factors  in  one  hundred  and  fif¬ 
teen  objective  personality  designs.  Psy chome t r ik a , 

1954,  19,  209-230. 

Chown,  S.  M.  Rigidity  --  a  flexible  concept.  Psychologi¬ 
cal  Bulletin.  1959,  56(3),  195-223. 

Cowen ,  E.  L.  and  Thompson,  G.  G,  Problem  solving  rigidity 
and  personality  structure.  Journal  of  Abnormal  and 
Social  Psychology ,  1951,  46,  165-176. 

Cowen,  E.  L.,  Wiener,  M.  and  Hess,  J.  Generalization  of  prob¬ 
lem-solving  rigidity.  Journal  of  Consulting  Psychol¬ 
ogy  ,  1953,  17,  100-103. 

Ferguson,  G.  A.  Statistical _ analysis  in  psychology  and  edu¬ 

cation.  New  York:  McGraw  Hill,  1966. 

Fink,  D.  R.  Negative  evidence  concerning  the  generality 

of  rigidity.  Journal  of  Abnormal  and  Social  Psychology, 
1958,  57,  252-254. 

Fisher,  S.  An  overview  of  trends  in  research  dealing  with 
personality  rigidity.  Journal  of  Personality,  1949, 

17,  342-351. 

Fisher,  S.  Patterns  of  personality  rigidity  and  some  of 
their  determinants.  Psy chological  Monographs ,  1950, 

64(1  Whole  No .  307) . 

Forster,  N.,  Vinacke,  W.  E.  and  Digman,  J.  M.  Flexibility 
and  rigidity  in  a  variety  of  problem  situations. 

Journal  of  Abnormal  and  Social  Psychology,  1955,  50, 
211-216 . 

Fosberg,  I.  A.  A  modification  of  the  Vygotsky  Test  for  the 
study  of  higher  thought  processes.  American  Journal 
of  Psychology ,  1948,  61,  558-561. 

French,  E.  G.  Interrelations  among  some  measures  of  rig¬ 
idity  under  stress  and  non-stress  conditions.  Journal  of 
Abnormal  and  Social  Psychology ,  1955,  51,  114-118. 

Fruchter,  B.,  Rokeach,  M.  and  Novak,  E.  G.  A  factorial 

study  of  dogmatism,  opinionat ion ,  and  related  scales. 

Psy chological  Reports,  1958,  4,  19-22. 


■ 

:  •  ■  ■ 

. 


83 


Goldstein,  K.  Concerning  rigidity.  Character  and  Person¬ 
ality  ,  1943,  11,  209-226. 

Goodstein,  L.  D.  Intellectual  rigidity  and  social  atti¬ 
tudes  .  Journal  of  Abnormal  and  Social  Psychology, 
1953,  48,  345-353. 

Hanfmann,  E.  and  Kasanin,  J.  A  method  for  the  study  of  con 
cept  formation.  Journal  of  Psychology,  1937,  3,  521- 
540  . 

Hanfmann,  E.  Analysis  of  the  thinking  disorder  in  a  case 
of  schizophrenia.  Archives  of  Neurology  and  Psychia¬ 
try,  1939,  41,  568-579. 

Hanfmann,  E.  Personal  patterns  in  the  process  of  concept 
formation.  Psychological  Bulletin,  1940,  37,  515. 

Hanfmann,  E.  A  study  of  personal  patterns  in  an  intellec¬ 
tual  performance.  Character  and  Personality,  1941, 

9,  315-325. 

Hanfmann,  E.  and  Kasanin,  J.  Conceptual  thinking  in  schi¬ 
zophrenia  .  New  York:  Nervous  and  Mental  Disease  Mono 
graphs,  1942,  no.  67. 

Hanfmann,  E.  Concept  formation  test.  In  A.  Weider  Con¬ 
tributions  toward  medical  psychology:  Theory  and  psy¬ 
chodiagnostic  methods.  New  York:  Ronald  Press,  1953, 
Vol  .  2,  731-740. 

Hartman,  G.  W.  Review  of  Conceptual  thinking  in  schizo¬ 
phrenia  .  American  Journal  of  Psychology,  1947,  60, 

146-148 . 

Heidbreder,  E.  A  study  of  the  evolution  of  concepts.  Psy¬ 
chological  Bulletin,  1934,  31,  673. 

Heidbreder,  E.  The  attainment  of  concepts:  I  Terminology 

and  methodology.  Journal  of  General  Psychology,  1946, 
35,  173-189. 

Hertzog,  R.  L.  Set  characteristics  of  linguistic  codes. 
Unpublished  doctoral  dissertation,  University  of 
Alberta,  1967. 

Hull,  C.  L.  Quantitative  aspects  of  the  evolution  of  con¬ 
cepts.  Psychological  Monographs,  1920,  28(1,  Whole 
No.  23). 


. 


84 

Kasanin,  J.  and  Hanfmann,  E.  An  experimental  study  of  con¬ 
cept  formation  in  schizophrenia:  I  Quantitative  analy¬ 
sis  of  results.  American  Journal  of  Psychiatry,  July 
1938,  95,  35-52. 

Kasanin,  J.  and  Hanfmann,  E.  Disturbances  in  concept  for¬ 
mation  in  schizophrenia.  Archives  of  Neurology  and 
Psychiatry .  December  1938,  40,  1276-1282. 

Kasanin,  J.  The  disturbances  of  conceptual  thinking  in 
schizophrenia.  In  J.  Kasanin  (Ed.)  Language  and 
thought  in  schizophrenia.  Berkeley:  University  of 
California  Press,  1944,  41-49. 

Kendler,  T.  S.  Concept  formation.  Annual  Review  of  Psy¬ 
chology  t  1961,  12,  447-469. 

Kounin,  J.  Experimental  studies  of  rigidity.  I  The  mea¬ 
surement  of  rigidity  in  normal  and  feeble-minded  per¬ 
sons.  Character  and  Personality,  1941,  9,  273-282. 

Kounin,  J.  The  meaning  of  rigidity:  a  reply  to  Heinz  Wer¬ 
ner.  Psychological  Review.  1948,  55,  157-166. 

Leach,  P.  J.  A  critical  study  of  the  literature  concern¬ 
ing  rigidity.  British  Journal  of  Social  and  Clini¬ 
cal  Psychology,  1967~  6(1),  11-22. 

Lovibond,  S.  H.  The  object  sorting  test  and  conceptual 

thinking  in  schizophrenia.  Australian  Journal  of  Psy¬ 
chology  ,  June  1954,  6,  52-70. 

Luchins,  A.  S.  Rigidity  and  ethnocentrism :  a  critique. 
Journal  of  Personality,  1949,  17,  467-474. 


Luchins,  A.  S.  The  Einstellung  test  of  rigidity:  its  rela¬ 
tion  to  concreteness  of  thinking.  Journal  of  Consult¬ 
ing  Psychology,  1951,  15,  303-310. 

Meece,  R.  S.  and  Rosenblum,  S.  Conceptual  thinking  of 
sixth-grade  children  as  measured  by  the  Vygotsky 
Block  test.  Psychological  Reports,  1965,  17,  195-202. 

Miller,  E.  0.  New  use  for  the  Vygotsky  blocks.  Journal  of 
Clinical  Psychology,  1955,  11,  87-89. 

Norman,  R.  D.,  Baker,  C.  A.  and  Doehring,  D.  G.  The  Hanf¬ 
mann-  Kas  an  in  Concept  Formation  Test  as  a  measure  of 
rigidity  in  relation  to  college  aptitude  and  achieve¬ 
ment.  Journal  of  Clinical  Psychology,  1951,  7,  365- 
369  . 


!.» 

' 

■  '  i 

QO 

.  ... 

‘iJ 

■ 

5 

'  -  '  - 


85 

Oliver,  J.  A.  and  Ferguson  G.  A.  A  factorial  study  of  tests 
of  rigidity.  Canadian  Journal  of  Psychology,  1951, 

5,  49-59. 

Penny,  R.  The  Vygotsky  Block  Test:  A  form  of  administration. 
Australian  Journal  of  Psychology,  December  1951,  3, 

65-83  . 

Pickford,  A.  S.  and  Pickford,  R.  W.  P.  Review  of  Concep¬ 
tual  thinking  in  schizophrenia .  British  Journal  of 
Psychology ,  January  1943,  33,  187-188. 

Pikas,  A.  Abstraction  and  concept  formation.  Stockholm: 
Svenska  Bokforlaget/Norstedts,  1965. 

Pinard,  J.  W.  Tests  of  perseveration.  British  Journal  of 
Psychology .  1932,  23,  114-126. 

Rapaport,  D.  Principles  underlying  projective  techniques. 
Character  and  Personality,  March  1942,  10,  213-219. 

Rapaport,  D.  Manual  of  diagnostic  psychological  testing. 

Vol.  I  Diagnostic  testing  of  intelligence  and  concept 

formation .  New  York:  Josiah  Macy  Foundation,  1944. 

Rapaport,  D.,  Gill,  M.  and  Schafer,  R.  Diagnostic  psychol¬ 
ogical  testing  .  Vol.  I.  Chicago:  Chicago  Year  Book 
Publishers,  1945. 

Rokeach,  M.  Generalized  mental  rigidity  as  a  factor  in  eth- 
no centrism.  Journal  of  Abnormal  and  Social  Psychology, 

1948,  43,  259-278. 

Rokeach,  M.  Rigidity  and  ethnocent rism :  a  rejoinder.  Jour¬ 
nal  of  Personality,  1949,  17,  467-474. 

Rokeach,  M.  and  Fruchter,  B.  A  factorial  study  of  dogmatism 
and  related  concepts.  Journal  of  Abnormal  and  Social 
Psychology ,  1956,  53,  356-360. 

Rokeach,  M. ,  McGovney,  W.  C.  and  Denny,  M.  R.  A  distinc¬ 
tion  between  dogmatic  and  rigid  thinking.  In  M.  Ro¬ 
keach  Open  and  closed  mind.  New  York:  Basic  Books, 

1960,  182-195. 

Rokeach,  M.  The  open  and  closed  mind.  New  York:  Basic 
Books ,  1960 . 

Rubenowitz,  S.  Emotional  flexibility-rigidity  as  a  compre¬ 
hensive  dimension  of  mind.  PA.  Council  Report  NR34, 

1963  . 


. 


86 


Scheffe,  H.  The  analysis  of  variance.  New  York:  John  Wiley 
and  Sons,  1959. 

Schaie,  K.  Werner.  A  test  of  behavioral  rigidity.  Journal 
of  Abnormal  and  Social  Psychology,  1955,  51,  604-610. 

Schmidt,  H.  0.,  Fonda,  C.  P.  and  Wesley,  E.  L.  A  note  onthe 
consistency  of  rigidity  as  a  personality  variable. 
Journal  of  Consulting  Psychology,  1954,  18,  450. 

Semeonoff ,  B.  and  Laird,  A.  J.  The  Vygotsky  Test  as  a  mea¬ 
sure  of  intelligence.  British  Journal  of  Psychology, 
May  1952,  43,  94-102. 

Semeonoff,  B.  and  Trist,  E.  Diagnostic  performance  tests. 
London:  Tavistock  Publications,  1958. 

Siegel,  S.  Nonpar ametric  statistics  for  the  behavioral 
sciences .  New  York:  McGraw-Hill  Book  Company,  1956. 

Spearman,  C.  The  abilities  of  man,  their  nature  and  mea¬ 
surement  .  London:  MacMillan,  1927. 

Thompson,  J.  The  ability  of  children  of  different  grade 
levels  to  generalize  on  sorting  tests.  Journal  of 
Psychology ,  1941,  11,  119-126. 

Uznadze,  D.  N.  The  psychology  of  set.  New  York:  Consul¬ 
tants  Bureau,  1966. 

Vinacke,  E.  W.  The  investigation  of  concept  formation. 
Psychological  Bulletin,  1951,  48,  1-31. 

Vygotsky,  L.  S.  Thought  in  schizophrenia.  (Translated  by 
J.  Kasanin)  Archives  of  Neurology  and  Psychiatry, 

1934,  31,  1063-1077. 

Vygotsky,  L.  S.  Thought  and  language.  (Edited  and  trans¬ 
lated  by  E.  Hanfmann  and  G.  Vaker).  Cambridge:  The 
M.  I.  T.  Press,  1966. 

Werner,  H.  The  concept  of  rigidity:  a  critical  evaluation. 
Psychological  Review,  1946,  53,  43-52  (a). 

Werner,  H.  Subnormal  and  abnormal  forms  of  rigidity. 

Journal  of  Abnormal  and  Social  Psychology,  1946,  41, 
15-24  (bT 


87 

Winer,  B.  J.  Statistical  principles  in  experimental  design . 
New  York:  McGraw-Hill  Book  Company,  1962. 

Wolpert,  E.  A.  A  new  view  of  rigidity.  Journal  of  Abnor¬ 
mal  and  Social  Psychology,  1955,  51,  589-593. 

Zangwill,  0.  L,  Review  of  the  concept  formation  test. 

In  0.  K.  Buros  The  third  mental  measurements  yearbook. 
New  Jersey:  The  Gryphon  Press,  1949. 


APPENDIX  A 


89 


PENNY  METHOD  OF  ADMINISTRATION 

There  are  three  PARTS  to  the  administration  procedure 
for  the  Vygotsky  Test;  if  a  subject  is  able  to  complete 
PART  1  it  is  assumed  that  he  would  have  been  able  to  complete 
PART  2  and  3.  If  PART  1  is  ’failed1  then  PART  2  is  attemp¬ 
ted;  if  PART  2  is  failed  also  then  PART  3  is  attempted. 

Part  1 

(a)  Spread  the  22  blocks  (with  ’names1  downwards)  before 
the  subject  in  front  of  the  sorting  board.  The  blocks 
should  be  about  equal  distance  from  each  other  and  ran¬ 
domly  distributed. 

The  ’sorting  board’  is  simply  a  piece  of  cardboard 
6”  X  20”  divided  into  four  5”  X  6”  sections.  The  four  non¬ 
sense  syllables  LAG,  CEV,  BIK,  MUR  are  printed  on  these  sec¬ 
tions  . 

(b)  Say  to  the  subject,  placing  emphasis  on  the  words  prin¬ 
ted  in  capital  letters: 

'Here  are  22  different  looking  blocks.  Though  they 
all  LOOK  different  they  can  REALLY  be  sorted  into  four 
different  kinds.  Each  of  these  kinds  has  a  name.  This 
one  (orange  triangular  Mur)  is  a  Mur.  (Place  it, 
name  upwards,  in  the  Mur  section  of  the  sorting 
board.)  The  names  of  the  others  are  Lags,  Gevs  ,  and 
Biks .  Now,  what  I  want  you  to  do  is  to  take 
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the  blocks  ONE  BY  ONE  and  sort  them  into  the  four  dif¬ 
ferent  groups.  Don't  turn  the  blocks  up-side-down  be¬ 
cause  the  names  are  underneath.  I  suggest  that  you 
start  by  picking  out  the  Murs  and  putting  them  here. 
(Indicate  the  Mur  section  of  the  sorting  board.)  Af¬ 
ter  each  move  I’ll  tell  you  if  you  are  right  or  not 
(  make  sure  subject  understands  but  do  not  give  any 
clues,  answers  to  leading  questions,  or  analogies. 
Instructions  may  be  repeated  if  required.)  Right,  go 
ahead.  1 

(c)  Note  relevant  test  behaviour  prior  to  first  move,  for 
example,  preliminary  sorting  of  the  blocks  into  colour  groups. 
Note  similar  behaviour  throughout  test. 

(d)  Ascertain  the  subject’s  sorting  system  (whether  by 
Form,  Colour,  Height,  etc*)  after  each  move.  Enter  the  ap¬ 
propriate  symbol(s)  on  the  Record  Form. 

(e)  If  the  subject  sorts  correctly  and  gives  correct  rea¬ 
son  say:  'That's  right'. 

(f)  If  the  subject  sorts  correctly  but  gives  wrong  rea¬ 
son  say  'That's  in  its  right  place,  but  you  have  given  me 
the  wrong  reason.'  If  two  consecutive  moves  are  'right' 
for  the  same  'wrong'  reason  thep  indicate  why  the  reason¬ 
ing  is  faulty.  Fqp  example,  if  Height  is  used  as  the  sort¬ 
ing  system  for  two  consecutive  moves  in  the  Bik  section, 


u/ol 
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then  draw  attention  to  the  fact  that  the  Cevs  are  also  the 
s  ame  height . 

(g)  If  the  subject  sorts  incorrectly,  ascertain  his  system 
and  move  the  block,  name  upwards,  to  the  correct  section 

of  the  board  saying:  that's  not  right  because  it’s  a  .... 
....*  (giving  the  correct  name  of  the  block.)  These  cor¬ 
rections  are  regarded  as  ‘clues  1  and  should  be  appropriate¬ 
ly  indicated  on  the  Record  Form. 

(h)  Continue  until  all  blocks  have  been  sorted. 

(i)  Test  is  regarded  as  ‘solved1  if  five  or  more  of  the 
last  moves  are  according  to  the  correct  system.  If  less  than 
five  moves  are  correct  then  repeat  the  test  according  to  the 
following  procedure: 

(i)  Turn  all  blocks  name  downward.  Randomize  them. 

Place  as  they  were  placed  prior  to  the  commence¬ 
ment  of  the  test  proper. 

(ii)  Say  to  the  subject  ’Now,  just  to  make  sure  that 
you’ve  got  it  right,  I  want  you  to  try  and  put 
the  blocks  into  their  four  groups  just  as  they 
were  before  I  mixed  them  up’. 

(iii)  No  clues  to  be  given. 

(iv)  The  subject  is  not  penalised  for  confusing  the 

names  of  the  groups  so  long  as  the  members  of  the 
four  groups  are  correct. 


. 
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(j)  If  the  test  is  still  'failed'then  proceed  to  PART  2 
of  the  procedure. 

Part  2 

(a)  N.  B.  PART  2  should  not  be  attempted  before  PART  1 . 

(b)  The  22  blocks  are  grouped  according  to  the  correct  prin 
ciple,  names  downwards.  The  principle  is  explained  to  the 
subject  in  the  following  manner:  'These  are  the  tall.,  wide 
ones  (indicating  the  Lags  but  not  referring  to  them  by 
name);  these  are  the  tall,  narrow  ones  (the  Murs);  these  are 
the  flat,  wide  ones  (the  Biks);  and  these  are  the  flat,  nar¬ 
row  ones'  (the  Cevs). 

(c)  Allow  the  subject  to  look  at  the  blocks  for  approximate 
ly  15  s  econds . 

(d)  Say  to  subject:  'Now  I'm  going  to  mix  them  up  and  when 
I  have  finished  I  want  you  to  put  them  into  their  groups 
JUST  AS  THEY  ARE  NOW'. 

(e)  Randomize  the  blocks  slowly. 

(f)  Say  to  subject:  'Right,  go  ahead.' 

(g)  For  adequate  performance  the  blocks  must  be  grouped 
100  per  cent  correctly.  No  clues  are  to  be  given.  Record 
relevant  test  behaviour  and  the  number  and  type  of  errors 
if  his  performance  is  adequate. 
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(h)  If  the  subject  fails  on  this  section  of  the  test  then 
proceed  to  PART  3  administration. 

Part  3 

(a)  N.  B.  PART  3  should  not  be  attempted  before  PART  2. 

(b)  The  blocks  are  placed  in  random  order  in  front  of  the 

♦ 

subject.  The  sorting  board  is  rentoved. 

(c)  Say  to  subject:  ’1*11  show  you  another  way  that  it  can 
be  done*.  (Separate  the  blocks  into  five  groups  according 
to  colour.  Do  not  refer  to  'Color1)* 

(d)  Allow  subject  to  look  at  the  blocks  for  approximately 
15  s  econds  . 

(e)  Say  to  subject:  'Now  I'm  going  to  mix  them  up  and  when 
I  have  finished  I  want  you  to  put  them  into  the  five  groups 
JUST  AS  THEY  ARE  NOW' . 

(f)  Randomize  the  blocks  slowly. 

(g)  Say  to  the  subject:  'Right,,  go  ahead.  ' 

(h)  As  for  (g)  in  PART  2. 

(i)  If  the  subject  fails  on  this  section  of  the  test  then 
bring  the  test  situation  to  a  close.  If  he  succeeds  then 
proceed  as  follows.  Say  to  the  subject:  'Now  I'll  show  you 
another  way  it  can  be  done.'  (Separate  the  blocks  into 
six  groups  according  to  Form.  Do  not  refer  to  'form5  or 
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‘shape*  etc). 

(j)  As  for  (d)5  (e)*  ( f )  ,,  (g)  and  (h)  above  except  that 

'six’  is  substituted  for  ‘five*  in  (e). 

(k)  If  the  subject  fails  on  this  section  of  the  test  then 
bring  the  test  situation  to  a  close.  If  he  succeeds  then 
proceed  with: 

(i)  Height  -  2  groups 

(ii)  Width  --  2  groups 

(iii)  Height  and  Width  combined  -  the  ‘correct1  system 

--  4  groups . 

Procedure  is  the  same  except  for  the  necessary  altera¬ 
tions  to  (c)  and  (e)  above. 
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VYGOTSKY  TABULATION  SHEET 
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INSTRUCTIONS 

THE  GOUGH-SANFORD  RIGIDITY  SCALE 

The  following  is  a  study  of  what  the  general  public 
thinks  and  feels  about  a  number  of  important  social  and 
personal  questions.  The  best  answer  to  each  statement 
below  is  your  PERSONAL  OPINION.  We  have  tried  to  cover 
many  different  and  opposing  points  of  view;  you  may  find 
yourself  agreeing  strongly  with  some  of  the  statements, 
disagreeing  just  as  strongly  with  others  and  perhaps  un¬ 
certain  about  others;  whether  you  agree  or  disagree  with 
any  statement,  you  can  be  sure  that  many  people  feel  the 
same  as  you  do . 

On  the  Answer  Sheet  --  Mark  each  statement  according  to 

how  much  you  agree  or  disagree 
with  it.  Please  mark  every  one. 
Circle  +1,  +2,  +3,  or  -1,  -2,  -3,  depending  on  how  you 
feel  in  each  case. 

+1  :  I  agree  a  little. 

+2:  I  agree  on  the  whole. 

+3:  I  agree  very  much. 

-1  :  I  disagree  a  little. 

-2  :  I  disagree  on  the  whole. 

-3:  I  disagree  very  much. 


■ 
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THE  G0UGH-SANF0RD  RIGIDITY  SCALE 

1.  I  am  often  the  last  one  to  give  up  trying  to  do  a 
thing . 

2.  There  is  usually  only  one  best  way  to  solve  most 
problems . 

3.  I  prefer  work  that  requires  a  great  deal  of  attention 
to  detail. 

4.  I  often  become  so  wrapped  up  in  something  I  am  doing 
that  I  find  it  difficult  to  turn  my  attention  to  other 
matters . 

5.  I  dislike  to  change  my  plans  in  the  midst  of  an  under- 
t  aking . 

6.  I  never  miss  going  to  church. 

7.  I  usually  maintain  my  own  opinions  even  though  many 

other  people  may  have  a  different  point  of  view. 

8.  I  find  it  easy  to  stick  to  a  certain  schedule,  once 
I  have  started  it. 

9.  I  do  not  enjoy  having  to  adapt  myself  to  new  and  un¬ 
usual  situations . 

10.  I  prefer  to  stop  and  think  before  I  act  even  on  trif¬ 
ling  matters . 

11.  I  try  to  follow  a  program  of  life  based  on  duty. 

12.  I  usually  find  that  my  own  way  of  attacking  a  problem 

is  best,  even  though  it  doesn’t  always  seem  to  work 
in  the  beginning . 
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13.  I  am  a  methodical  person  in  whatever  I  do. 

14.  I  think  it  is  usually  wise  to  do  things  in  a  conven¬ 
tional  way. 

15.  I  always  finish  tasks  I  start,  even  if  they  are  not 
very  important . 

16.  I  often  find  myself  thinking  of  the  same  tunes  or 
phrases  for  days  at  a  time. 

17.  I  have  a  work  and  study  schedule  which  I  follow 
carefully . 

18.  I  usually  check  more  than  once  to  be  sure  that  I  have 
locked  a  door,  put  out  the  light,,  or  something  of  the 
sort. 

19 .  I  have  never  done  anything  dangerous  for  the  thrill  of 
it  . 

20.  I  believe  that  promptness  is  a  very  important  personality 
characteristic . 

21.  I  am  always  careful  about  my  manner  of  dreSs. 

22.  I  always  put  on  and  take  off  my  clothes  in  the  same 


order . 


. 
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G0UGH-SANF0RD  RIGIDITY  SCALE  SCORE  SHEET 


1 . 
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-3 

-2 

-1 

+1 

+2 
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-3 
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RAW  DATA  UTILIZED  IN  CALCULATING 
RELIABILITY  OF  GOU GH~ SAN FORD  RIGIDITY  SCALE 


SUBJECT 

INITIAL  TEST 

RETEST 

1 

112 

105 

2 

98 

111 

3 

90 

94 

4 

96 

85 

5 

79 

76 

6 

119 

105 

7 

113 

126 

8 

124 

116 

9 

117 

122 

10 

74 

89 

11 

79 

84 

12 

79 

82 

13 

75 

82 

14 

71 

78 

15 

71 

74 

16 

68 

66 

17 

68 

74 

18 

108 

77 

19 

106 

104 

20 

96 

102 

21 

100 

114 

22 

104 

96 

23 

10  3 

119 

24 

102 

94 

25 

82 

89 

26 

81 

87 

27 

79 

81 

28 

10  2 

100 

29 

112 

103 

30 

110 

96 

31 

86 

93 

32 

94 

89 

33 

94 

92 

34 

93 

79 

35 

93 

107 

36 

93 

89 

37 

93 

88 

38 

92 

86 

39 

92 

87 

40 

92 

94 

106 


(CONTINUED) 


SUBJECT 

INITIAL  TEST 

RETEST 

41 

92 

89 

42 

91 

84 

43 

89 

83 

44 

88 

91 

45 

88 

100 

46 

87 

86 

47 

87 

84 

48 

86 

81 

49 

86 

91 

50 

83 

91 

MEAN 

92 . 34 

92.30 

STANDARD  DEVIATION 

13.29 

12 .98 

Pearson  r  =  0.76 

. 
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RAW  DATA  FOR  MAXIMAL  GROUP 


SUBJECT 

GOUGH-SANFORD 
RIGIDITY  SCORES 

MULTIPLE  VERSUS 
SINGLE  SYSTEM* 
SCORE 

RIGIDITY 

PER  CENT  SCORE 

1 

113 

16 

19.048 

2 

113 

20 

23.810 

3 

113 

19 

23 . 810 

4 

114 

12 

23.810 

5 

114 

35 

9 .524 

6 

114 

29 

9 .524 

7 

114 

34 

4 . 762 

8 

114 

20 

14 . 381 

9 

115 

25 

9 .524 

10 

115 

24 

9 .524 

11 

115 

29 

14.081 

12 

115 

25 

19 .048 

13 

115 

28 

9 . 524 

14 

115 

25 

23.810 

15 

115 

28 

14 . 381 

16 

116 

15 

28.571 

17 

116 

33 

9 .524 

18 

117 

11 

28.571 

19 

119 

11 

19.048 

20 

119 

31 

14 . 381 

21 

120 

20 

23.810 

22 

121 

21 

14 . 381 

23 

122 

25 

9 .524 

24 

123 

4 

28 .571 

25 

124 

26 

9 . 524 

26 

124 

12 

33 .333 

27 

127 

28 

14 . 381 

28 

128 

10 

19 .048 

29 

133 

29 

9 .524 

30 

135 

27 

19.048 

-*  A  constant  of  20  has  been  added  to  each  value  to 


eliminate  negative  quantities. 
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RAW  DATA  FOR  EQUIVOCAL  GROUP 


SUBJECT 

GOUGH-SANFORD 
RIGIDITY  SCORES 

MULTIPLE  VERSUS 
SINGLE  SYSTEM* 
SCORE 

RIGIDITY 

PER  CENT  SCORE 

1 

68 

29 

9 .524 

2 

70 

32 

14 . 381 

3 

72 

28 

28 .571 

4 

74 

26 

9 . 524 

5 

76 

16 

23 .810 

6 

79 

30 

4 . 762 

7 

80 

29 

4 .762 

8 

81 

29 

9 .524 

9 

83 

33 

14 . 381 

10 

85 

25 

19 .048 

11 

86 

29 

19 .048 

12 

87 

27 

9  .  524 

13 

88 

22 

14 .381 

14 

88 

26 

9 .524 

15 

89 

28 

9 . 524 

16 

90 

15 

19 .048 

17 

91 

26 

14 .381 

18 

92 

35 

4 .762 

19 

93 

36 

9 .524 

20 

94 

31 

4 .762 

21 

95 

13 

19 .048 

22 

96 

27 

14 .381 

23 

97 

28 

9.524 

24 

99 

29 

9.524 

25 

100 

25 

14.381 

26 

101 

5 

38.095 

27 

103 

20 

14 . 381 

28 

106 

19 

19.048 

29 

108 

13 

19 .048 

30 

110 

29 

9 .524 

•*  A  constant  of  20  has  been  added  to  each  value  to 


eliminate  negative  quantities. 
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RAW  DATA  FOR  MINIMAL  GROUP 


SUBJECT 

GOUGH-SANFORD 
RIGIDITY  SCORES 

MULTIPLE  VERSUS 
SINGLE  SYSTEM* 
SCORE 

RIGIDITY 

PER  CENT  SCORE 

1 

38 

12 

42.857 

2 

46 

16 

19 .048 

3 

5  5 

29 

9 .524 

4 

56 

15 

33.333 

5 

56 

26 

19.068 

6 

58 

32 

9 .324 

7 

58 

21 

38 .095 

8 

58 

3  7 

4 .762 

9 

59 

26 

14.381 

10 

60 

3 

33.333 

11 

60 

23 

19 .048 

12 

60 

37 

4 .762 

13 

60 

4 

23.810 

14 

61 

39 

4 .762 

15 

62 

27 

9.524 

16 

62 

28 

9.524 

17 

63 

28 

19.048 

18 

63 

11 

19.048 

19 

63 

17 

28 .571 

20 

63 

31 

9.524 

21 

63 

30 

19.048 

22 

63 

31 

9 .524 

23 

63 

27 

14 . 381 

24 

63 

7 

33 . 333 

25 

64 

25 

14 . 381 

26 

64 

12 

19 .048 

27 

64 

6 

33 .333 

28 

64 

26 

19.048 

29 

64 

31 

4 .762 

30 

64 

25 

19 .048 

A  constant  of  20  has  been  added  to  each  value  to 
eliminate  negative  quantities. 
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